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SKIN CARE COMPOSmONS AND 
METHOD OF IMPROVING SKIN APPEARANCE 



Technical f ^eid 



The present mvoition relates to the field of topical compositions for improving 
the appearance or other condition of skin. More particulaily, the invention relates to 
tc^ical compositions which provide good coverage of skin imperfections, e.g., pores and 
uneven dun tone, v^e retaining a natural skin appearance. 



A variety of compounds have been described in the art as being useful for 
reguiatiag fine tines, wrinkles and other forms of undesirable skin sur&ce texture. In 
addition. Vitamin B3 compounds, panicularly ni^inamide, have recently been foimd to 
provide measurable benefits in regulatir^ skin condition, including regulating fir^ lines, 
wrinkles and other forms of uneven or rough surface texture associated with aged or 
photodamaged skitL However, many materials require multiple applications over an 
extended period to provide such appearance benefits. It would be advantageous to 
provide a topical composition which provides a more inmiediate improvement in the 
appearance of fine lines, wrinkles, pores and other forms of undesirable skin surface 
texture. 

Particulate materials, including Ti02, have been included in skin care 
compositions. For example, emulsions may contain Ti02 as an opacifying agent to 
provide a white appearance to the ramlsion. Commercial sunscreening compositions 
may employ such particulates to impart a sunscreening effect. Several publications have 
also disclosed the use of Ti02 in skin care compositions. See, e.g., US Patent No. 
5,223,559 and patent iq)plication Nos. DE 245815, WO 94/09756 and JP 08188723. In 
addition, R. Emmert has stated the desire to use optical mans to formulate ]xoducts that 
give the consumer an immediate, visual imim)vement (Dr. Ralf Emmert, Quantification 
of the Soft-Focus Effect, Cosmetics & Toiletries, VoL 111, July 1996, pp. 57-61). 
Emmert discloses that one can mechaiucally fill in skin lines with a reflective substance 
such as Ti02* However, Emmert teaches that such reflective materials result in an 
tmdesirable mask-like appearance, and that one shotild therefore use a material that 
diffuses light yet is sufficiently transparent to avoid the mask-like s^^pearance. 

Previous topical compositions contaixung reflective materials such as Ti02, of 
^^ch the present inventors are aware, either do not provide coverage sufficient to reduce 
the appearaiK:e of skin imperfections, or tend to result in unacceptable skin whitening or 



Background 



wo 98/52535 



PCT/US98/09722 



2 

Other lumatural appearance when applied to the skin. It has also now been foimd that 
materials i;^ch primarily diffuse light, rather than r^ect light, do not provide good 
coverage of skin imperfections when used in amouits which are esthetically acceptable 
to consmners. More particularly, \^en used at relatively high concentrations to provide 
covoage, these materials suffer from unaccqytable skin whitening. 

The present invenbns have now found ^t reflective materials such as Ti02 can 
be formulated in topical compositions to provide good covffiige of skin imperfections 
while retaining a generally natural appearance, e.g., witiiout unacceptable skin ^tening. 
The compositions are especially suitable for jnroviding an immediate visual improvement 
in skin sppearance. 

It is an object of the present invention to provide topical compositions suitable for 
imparting an essentially immediate visual improvement in skin appearance. It is another 
object of the present invention to provide topical coixq>ositions contaiiung a reflective 
particulate material, e.g., I1O2, ^^ch provide desirable coverage of skin iinperfections 
such as pores and uneven skin tone, while maintaining a natural skin appearance (e.g., 
without unacceptable ddn i^iitenmg). Another object of flie present invention is to 
provide such topical compositions which are additionally useful for regulating skin 
qipearance and/or condition, e^>ecially regulating textual or tonal discontinuities in skin 
(e.g., pores and uneven skin color). 

The present invention also relates to me&ods of improving skin appearance 
and/or condition by topical application of tiie subject compositions. 

These and other objects of this invention will become iQ)parent in light of die 
following disclosure. 

Summarv of the Invention 

The present mvention relates to topical compositions comprising a particulate 
material and a topical carrier, the particulate material having a refractive mdta of at least 
about 2 and a neat primary particle ^zse of from about 100 mn to about 300 nm. The 
compodtion preferably contains from about 0.3% to about 2% of the particulate material. 
Preferred particulates are selected from T102^ ZnO, and ZrO, with Ti02 being more 
prefened. The compositions are useful for imparting an essentially inunediate visual 
iiiq[m>vement in skin q>pearance, while maintaining a natural ddn qipearance. 

Preferred compositions comprise an oil-in-water emulsion and further comprise a 
compound selected from tiie group consisting of emulsifieis, surfactants, structuring 
agents, thickening agents and combinations thereof 

Detailed Description of the Invention 



wo 98/52535 



3 



PCT/DS98/09722 



All percentages and ratios used herein are by weight of the total composition and 
all measuremmts made are at 2SX» unless otherwise designated. 

The compositions of the present invention can comprise, ccmsist essentially of, or 
consist of, the essential as well as optional ingredients and components described herein. 
As used herein, "consisting essentially of means that the composition or conq)onent may 
include additional ingredients, but cmly if the additional ingredients do not materially 
alter the basic and novel characteristics of the claimed compositions or methods. 

All publications cited herein are hereby incorporated by reference in their 
entirety. 

The term "topical application*^ as used herein, means to iq3ply or spread the 
compositions of the present invention onto the surface of the skin. 

The term '^dermatologically-acceptable," as used herein, means that the 
conqxYsitions or components thereof so described are suitable for use in contact with 
human skin witix>ut undue toxicity, inconq)atibility, instability, allergic response, and the 
like. 

The trnn "safe and effective amount" as used herein means an amount of a 
compounds component, or conq>osition sufiBcient to significantiy induce a positive 
benefit, [neferably a positive sldn appearance or feel benefit, includii^ indepmdendy the 
benefits disclosed herein, but low enoi^ to avoid serious side effects, i.e., to provide a 
reasonable benefit to risk ratio, within the scope of sound medical judgment 

Active and otiber ingredients usefiil herein may be categorized or described herein 
by their cosmetic and/or tiierapeutic benefit or their postulated mode of action. However, 
it is to be understood that the active and other ingredients usefid hmin can in some 
instances provide more tiian one cosmetic and/or therapeutic benefit or operate via more 
than one mode of action. Thmfore, classifications herein are made for the sake of 
convenience and are not intended to limit an ingredient to tiie particularly stated 
sqfqpiication or £^lications listed. 

The conyM>sitions of tiie invention are useful for topical application and for 
providing an essentially immediate (i.e., acute) visual unprovement in skin appearance 
following sqiplication of tiie conqposition to the lAltiiout mtending to be limited by 
tiieory, it is believed that this acute skin qipearance improvement results at least in part 
fiom therapeutic coverage or masking of skin imperfections by the particulate material. 
The compositions provide the visual benefits without impasting an unacceptable skin 
^pearance such as skin whitening. 

More particularly, tiie compositicms of the present invration are usefiil for 
regulating skin condition, including regulating visible and/or tactile discontinuities in 
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skin, including but not limited to visible and/or tactile discontinuities in skin texture 
and/or color, more especially discontinuities associated with skin aging. Such 
discontinuities may be induced or caused by internal and/or external factors. Extrinsic 
factors include ultraviolet radiation (e.g., from sun exposure), environmental pollution, 
wind, heat, low humidity, harsh surfactants, abrasives, and the like. Intrinsic factors 
include chronological aging and other biochemical changes from within the skin. 

Regulating skin condition includes prophylactically and/or therapeutically 
regulating skin condition. As used herein, prophylactically regulating skin condition 
includes delaying, minimizing and/or preventing visible and/or tactile discontinuities in 
skin. As used herein, therapeutically regulating skin condition includes ameliorating, 
e.g., diminishing, minimizing and/or effacing, such discontinuities. Regulating sldn 
condition involves miproving skin appearance and/or feel, e.g., providing a smoother, 
more even 2q>pearance and/or feel. As used herein, regulating skin condition includes 
regulating signs of aging. '^Regulating signs of aging" includes proj^ylactically 
regulating aiKl/or therapeutically regulatmg one or more of such signs (similarly, 
regulating a given sign of skin aging, e.g., lines, wrinkles or pores, includes 
prophylactically regulating and/or tiierapeutically regulating that sign). 

"Signs of skin aging** include, but are not limited to, all outward visibly and 
tactilely perceptible manifestations as well as any odier macro or micro effects due to 
skin aging. Such signs may be induced or caused by intrinsic factors or ratrinsic fectors, 
e.g., chronological aging and/or environmental damage. These signs may result from 
processes \^ch include, but are not limited to, the development of textural 
discontinuities such as wrinkles, includmg both fine stqjerficial wrinkles and coarse deep 
wrinkles, skin lines, crevices, bumps, large pores (e.g., associated with mliiexal structures 
such as sweat gland ducts, sebaceous glands, or hair follicles), scaliness, flakiness and/or 
otha: forms of skin unevomess or roughness, loss of skin elasticity Qoss and/or 
inactivation of functional skin elastin), egging (including puffiness in the eye area and 
jowls), loss of skin fimmess, loss of skin tightness, loss of skin recoil from deformation, 
discoloration including undaieye circles), blotchmg, sallowness, hyp^igmented skin 
regions such as age spots and freckles, keratoses, abnormal differentiation, 
hyperkeratinization, elastosis, collagen breakdown, and odier histological changes in the 
stratum comeum, dermis, epidomis, the skin vascular system (e.g., telangiectasia or 
^ider vessels), and underlying tissues, especially those proximate to the skiiL 

It is to be understood that the present invention is not to be limited to regulation 
of tiie above moidoned "signs of ddn agmg" \duch arise due to mechanisms associated 
with skin aging, but is intended to include regulation of said signs irrespective of the 
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mechanic of origin. As used herein, "^regulating skin condition" is intended to include 
regulation of such s^ns irrespective of tiie mechanism of origin. 

The present invration is e^)ecially useful for tfaen^utically regulating visible 
and/or tactile discontinuities in mammalian skin, including discontinuities in skin texture 
and color. For ^cample, the apparent diametor of pores decreases, the apparrat height of 
tissue immediately proximate to pore openings approaches that of the interadnexal skin, 
the skin tone^color becomes more unifomi, and/or the length, depth, aiKi/or other 
dimension of lines and/or ivrinkles are decreased. 
Particulate material 

The compositions of the preset invention comprise a safe and effective amount 
of a particulate material having a refractive index of at least about 2, more preferably at 
least about 2.5, e.g., from about 2 to about 3. The particulate material is dispersed in a 
dermatologicaily acceptable earner. 

Refractive index can be determined by conventional methods. For example, a 
method for determining the refractive index which is applicable to the jnesent invention 
is described in 1 A. Dean, Ed., Lange's Handbook of Chemistry, 1 4th Ed*, McGraw Hill, 
New Yorl^ 1992, Secticm 9, Refractometry, incorporated herein by refoence in its 
entireQr. 

The particulate material preferably comprises particles of inorganic material 
comprismg Ti02t ZnO, Zs02 and combinations thereof, more preferably Ti02, ZnO and 
combinations thereof (combmations are intended to include particles which comprise one 
or more of these materials, as well as mixtures of these particulate materials). The 
particulate material may be a composite, e.g., deposited on a core or mixed with other 
materials such as but not limited to silica, silicone, mica, nylon and polyacrylates, 
provided that the material has tiie aforementioned refractive mdex. The particulate 
preferably consists essentially of I1O2, Zr02 or a combination thereof more 
preferably Ti€>2> ZnO or a combination thereof, most preferably, the particles consist 
essentially of I1O2. 

Pigmentary grade particulate nmtmal is prefmed. Preferred particulate materials 
are tiiose having a primary particle size of from about 100 nm to about 300 nm» more 
preferably greater than 100 run to about 300 nm, even more preferably from about ISO 
run to about 300 nm, most fneferably from about 200 nm to about 250 nm (e.g., about 
220 to about 240 run), in the neat form (i.e., m the essentially pure, powder form prior to 
combination with any earner). Preferred particulate matoiais have a primary particle 
size when dispersed in the composition of from about 100 run to about 1000 nm 
(preferably greater than 100 mn), more preferably from about 100 nm to about 400 nm. 
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even more preferably from about 200 nin to about 300 nm. Primary particle size can be 
determined using die ASTM Designation E20 - 85 "Standard Practice for Particle Size 
Analysis of Particulate Substances in the Range of 0.2 to 75 Nficrometers by Optical 
Microscopy**^ ASTM Volume 14.02, 1993, incorporated herein by reference. 

The particles may have a variety of shapes^ including spherical, spheroidal, 
elliptical, lamellar^ irregular, needle and rod-like, provided that the desired refiactive 
index is provided. The particulate can be in a variety of physical forms, including nitile, 
anatase or a comUnation fliereof 

The compositions of die i»:esent invention preferably comprise fiom about 0.1% 
to about 3% of the particulate material. Especially preferred are topical compositions 
containing fiom about 0.3% to about 2%, more preferably from about 0.5% to about 1%» 
of die particulate material. 

The particulate material can be water-dispersible, oil-dispersible, or a 
combination tiiereof Water- or oil- dispersiUlity m^r be inherent to the particle or may 
be imparted by coating tiie particles with material to taxpsat a hydrophilic or hydrophobic 
surface property to tiie particles. For example, hydrophilic coatings may comprise an 
amino acid, aluminum oxide or aluminum alicate. Exemplary hydrophobic coatings 
may comfxise organosilicone compounds or metal soaps such as aluminum stearate, 
aluminum iautate, and zinc stearate. 

Inorganic particulate materials, e.g.» comprising Ti02, ZnO or ZrOj are 
conmiercially available from a number of sources. Nonlimiting exanq)le$ of suitable 
particulate materials are available fiom Wamer Jmkinson (C-9729, a hydrophobic, 
dimethioone treated, anatase form Ti02); U. S. Cosmetics (TRONOX Ti02 series, e.g,, 
AT-T-CR837, a hydrophilic, rutile, amino acid treated Ti02; AT-T-328, a hydrophilic, 
anatase, amino acid treated 1102; ^ SAT-T CR837, a rutile I1O2); and Kobo 
(TRONOX Ti02 series, e.g., ST490, a rutile, ^ane treated Ti02). The particulate 
materials are available in essentially neat, powdered fomi or predispersed in various 
types of dispersants, including but not limited to isopropyl isostearate, isojmipyl 
pafanitate, methyl isostearate, Finsolv TN, cyclomethicone, and cyclomethicone and 
dimethicone copolyols. 

The compositions may contain odier inorganic or organic particulate materials^ 
e.g.y fiUors or pigments, provided that they do not significantly reduce the bmefits of the 
invention. For example, the total amount of all particulate material in the composition 
(including the above-described particulate having a refiactive index of at least about 2 
and any other particulate), by weight %, may be about 10 or less, about 5 or Ies$» or 
about 3 or less. It is prefeired that tiie particulates in the compositions of the invention 
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consist essentially of the pastieulate material described in this section entitled 

"Particulate Material." 

CairiCT 

The compositions of ttie present invention comprise a safe and effective amount 
of a deraiatologically acceptable earner within vMch the essential particulate material 
and optional other matmals are incoiporated to enable the particulate material and 
optional con^nents to be delivered to tiie skin at an qipropriate concentration. The 
earner can thus act as a diluent, dispersant, solvent, or the like for the particulate material 
whidi ensures that it can be applied to and distributed evenly over tiie selected target at 
an £q[>propriate concentration. 

The carrier may contain one or more dermatologically acceptable solid, semi- 
solid or liquid fillers, diluents, solvents, extenders and the like. The carrier may be solid, 
semi-solid or liquid. Preferred carriers are substantially liquid. The carrier can itself be 
inert or it can possess dermatological benefits of its own. Concentrations of tiie carrier 
can vary with tiie carrier selected and the intended concentrations of tiie essential and 
optional conq)onents. 

Suitable carriers include conventional or otherwise known carriers that are 
dermatologically acceptable. The carrier :^uld also be physically and diemically 
compatible with the essratial cQnq>onents described hmin, and should not unduly impair 
stabilityr, efficacy or other use benefits associated with ti>e compositions of the jmsent 
invention. Pteferred componmts of the compositions of this inventicm should be capable 
of being comingled in a manns such that there is no interaction \Aiich would 
substantially reduce the efficacy of die composition under ordmaiy use situations. 

The type of carrier utilized in tiie i»resent invention depends on the type of 
product fomx desired for the compodtion. The topical compositions useful in the subject 
invention may be made into a wide variety of product forms such as are known in the art . 
These include, but are not limited to, lotions, oeams, gels, sticks, sfpmys, ointments, 
pastes, mousses and cosmetics (e.g., solid, semi-solid, or liquid make-up, including 
foundations, eye-makeiq>, pigmented or non-pigmented lip treatments, e.g., lipsticks, and 
tiie like). These product forms may con^rise several types of carriers including, but not 
limited to, solutions, aisrosols, emulsions, gels, solids, and liposomes. 

Preferred carriors contain a dermatologically acceptable, hydrophilic diluent As 
used herein, ""diluent" includes materials in which the particulate material can be 
dispersed, dissolved, or otherwise incorporated. Nonlimiting exanq)les of hydrophilic 
diluents are water, oiganic hydrophilic diluents such as lower monovalent alcohols (e-g*, 
C\ - C4) and low molecular wdght glycols and polyols, including propylene glycol. 
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polyethylene glycol (e.g.. Molecular Weight 200-600 g/mole), polypropylene glycol 
(e*g*. Molecular Weight 425-2025 g/mole), glycerol, butylene glycol, 1,2,4-butanetriol, 
soibitol esters, 1,2,6-hexanetriol, ettianol, isoprqpanol, sorbitol esters, butanedioU ether 
propanol, ethoxylated efliers, propoxylated ethers and combinations thereof. Water is a 
prefeired diluent The composition inferably comprises fiom about 60% to about 
99.99% of the hydrophilic diluent 

Solutions according to the subject invention typically include a dermatologically 
acceptable hydroiddlic diluent Solutions useful in the subject invention preferably 
contain frcmi about 60% to about 99.99% of the hydrophilic diluoit 

Aerosols according to the subject invention can be formed by adding a propellant 
to a solution such as described above. Exemplary propellants include chloro-fluorinated 
lower molecular weight hydrocarbons. Additional propellants that are useful herein are 
described in Sagarin, Cosmetics Science and Technoloigv, 2nd Edition, Vol. 2» pp. 443- 
465 (1972), incorporated borein by reference. Aerosols are ^ically appUed to the skin 
as a ^iray-on product 

Preferred carriers cornprise an emulsion comprisii^ a hydrophUic phase 
comprising a hydrophilic component, e.g., water or other hydrophilic diluent, and a 
hydrophobic phase comprising a hydrophobic component, e.g., a lipid, oil or oily 
material. As weU known to one sidUed in the art, die hydrophific phase will be £ 
in the hydrophobic phase, or vice versa, to form respectively hydrophilic or hydrophobic 
dispersed and continuous phases, dq)ending on the composition ingredients. In emulsion 
technology, tiie term "dispersed phase" is a temi well-known to one skilled in the art 
which means that the phase exists as small particles or droplets that are sui^mided in and 
surrounded by a continuous phase. The dispersed phase is also known as the internal or 
discontinuous phase. The emulsion may be or comprise (e.g., in a triple or otiier multi- 
phase emulsion) an oil-in-water emulsion or a water-in-oil emulsion such as a water-in-* 
silicone emulsion. OU-in-water emulsions typically comprise frcnn about 1% to about 
50% (preferably about 1% to about 30%) of the di^iersed hydrq^bic phase and from 
about 1% to about 98% (preferably from about 40% to about 90%) of the continuous 
hydrophilic phase; wate^in-oil emulsions typically comprise from about 1% to about 
98% (preferably from about 40% to about 90%) of the dispersed hydrophilic phase and 
from about 1% to about 50% (preferably about 1% to about 30%) of die continuous 
hydrophobic phase. Tbe emulsion may also comprise a gel iietworlc, such as described in 
G. M. Eccleston, Application of Emulsion Stability Theories to Mobile and Semisolid 
0/W Emulsions, Cosmetics & Toiletries, Vol. 101, November 1996, pp. 73-92, 
incorporated herein by reference. Preferred emulsions are fiirfher desc^bed below. 
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Preferred emulsifnis have an apparent viscosity of fiom about 5,000 to about 
200,000 centipoise (cps), for exanq>le, fiom about 20,000 to about 150,000 cps, 6cm 
about 25,000 to about 100,000 cps, or fiom about 40,000 to about 70,000 cps (e.g., about 
60,000 q>s). Nonlimitiiig exemplary lotions have an apparent viscosity of fiom about 
10,000 to about 40,000 cps; nonlimiting exen^lary creams have an apparent viscosity of 
fix>m about 60,000 to about 160,000 cps. Apparent viscosity can be detemiined using a 
Brookfield DVn RV viscometer, spindle TD, at Srpm, or the equivalent thereof. The 
viscosity is detomined on the composition after the composition has been allowed to 
stabilize following its preparation, generally at least 24 hours under conditions of 2S^C 
+/- 1 °C and ambient pressure after preparation of the composition. Apparent viscosity is 
measured with the composition at a temperature of 25^C +A l^C, after 30 seccmds 
q)indle rotatioxL 

The topical compositions of the subject invention, including but not limited to 
lotions and creams, may comprise a dennatologically accq)table emollient Such 
conqx>sitioiis preferably contain fiom about 2% to about 50% of flie emollioit 
Emollients tend to lubricate the sldn, inoease the smoothness and su]ypleness of the skin, 
prevent or relieve dryness of the skin, and/or protect the skin. Emollirats are typically 
water-immiscible, oily or waxy materials. A wide variety of suitable anoUimts are 
known and may be used hoein. Sagarin, Cosmetics. Science and Technology. 2nd 
Edition, VoL 1, pp. 32-43 (1972), incorporated h^in by reference, contains numerous 
examples of materials suitable as an emollient 

Lotions and creams according to the present invention generally comprise a 
soluti<m carrier system and one or more emollients. Lotions typcally comprise fiom 
about 1% to about 20%, preferably fiom about 5% to about 10%, of emollient; fiom 
about 50% to about 90%, preferably fixim about 60% to about 80%, water, A cream 
typically comprises fiom about 5% to about 50%, preferably fiom about 10% to about 
20%, of emollient; and fiom about 45% to about 85%^ jnefiBrably firom about 50% to 
about 75%^ water. 

Ointments of the present invration may comprise a simple carrier base of animal 
or vegetable oib or semi-solid hydrocarbons (oleaginous); absorption ointment bases 
which absorb water to form emulsions; or water soluble earners, e.g., a water soluble 
solution carrier. Ointments may fiirther conprise a thickening agent, such as described 
in S^arin, Cosmetics. Science and Technologv, 2nd Edition, VoL 1, pp. 72-73 (1972), 
incorporated herein by reference, and/or an emollient. For example, an ointment may 
comprise fiom about 2% to about 1 0% of an emollient; and from about 0. 1% to about 2% 
of a thickening agent. 
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Compositions of this izivention useful for cleansing ("cleansers") are fonniilated 
with a suitable carrier, e.g., as described above, and preferably contain one or more 
dermatologically acceptable surfiictants in an amount vMch is safe and efifective for 
cleansing. Preferred conipo^tions contain from about 1% to about 90%, more preferably 
from about S% to about 10%, of a dermatologically acceptable surfectant The surfectant 
is suitably selected from anionic, cationic^ nonionic, zwitterionic^ amphoteric and 
ampholytic surfectants, as well as mixtures of these surfactants* Such suifectants are 
well known to those skilled in the detergency art. Nonlimiting exanqiles of possible 
surfectants include isoceteth-20, sodium methyl cocoyl taurate, sodium me&yl oleoyl 
taurate, sodium lauryl sul&le, and betaines such as described herein. See U.S. Patent No. 
4,800»197, to Kowcz et al., issued January 24, 1989, vAdch is incorporated herein by 
reference in its entirety, for exemplary surfactants usefiil hereiiL Examples of a broad 
variety of additional surfectants useful herem are described in McCutcheon's Detergents 
and Emulsifiers. North American Edition (1986), publi^ed by Allured Publishing 
Corporation, which is incorporated herein by refa:aice in its entirety. The cleansing 
compositions can optionally contain, at their art-established levels, oiba matorials vAnch 
are conventionally used in cleansii^ compositions. 

The physical form of the cleansing compositions is not critical. The 
compositions can be, for example, formulated as toilet bars, liquids, shampoos, batii gels, 
hair conditioners, hair tonics, pastes, or mousses. Toilet bars are most preferred since 
this is die form of cleansing agent most commonly used to wash tiie skin. Preferred 
rinse-off cleaning compositions, such as shampoos, include a delivery system adequate 
to depo^ sufficient levels of actives on the skin and scalp. A preferred delivery system 
involves the use of insoluble complexes. For a more complete disclosure of such 
delivery systems, see U.S. Patent 4,835,148, Barford et al., issued May 30, 1989, 
incorporated herein by refa:enoe in its entirety. 

As used herein, the tma "foundation" refers to a liquid, semi-liquid, semi-solid, 
or solid skin cosmetic which includes, but is not limited to lotions, creams, gels, pastes, 
cakes, and the like. Typically the foundation is used over a large area of the skin, such as 
over the face, to provide a particular look. Foundations are typically used to provide an 
adherent base for color cosmetics such as rouge, blxisher, powdo: and the like, and tend to 
hide skin imperfections and impart a smooth, even appearance to the skin. Foundations 
of the present invention include a dermatologically acceptable carrier for the essential 
particulate material and may include convmtional ii^redients such as oils, colorants, 
pigments, emolUents, fragrances, waxes, stabili2»rs, and the like. Exemplary carriers and 
such other ingredients vMch are suitable for use herein are described, for exan^le, in 
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copending patent application Serial No. 08/430»961, filed on April 28, 1995 in fhe names 
of Marcia L. Canter, Brain D. Barfqrd, and Brian D. Hofiichter, incorporated herein by 
reference* 

The compositions of the present invration are preferably formulated to have a pH 
of 10.5 or below. Thp pH values of &ese compositions preferably range firom about 2 to 
about 10.5, more preferably fiom about 3 to about 8, even more preferably fiom about 5 
to about 8. 

Preferred compositions of this invention: 

Preferred topical coii4)ositions of the present invCTtion comprise an emulsion. 
Emulsions of ibe present invention may contain one or more of the following: 

a) Hydrophobic comt>oncnt 

Emulsions according to the present invention contain a hydroidiobic phase 
con^sing a lipid, oil, oily or other hydrophobic component. The compositions of fhe 
present invention preferably comprise fiom about 1% to about 50%, preferably fiom 
about 1% to about 30%, and more preferably fiom about 1% to about 10% by weight of 
the composition of a hydrophobic component. The hydrophobic component may be 
derived fiom anunals, plants, or petroleum and may be natural or syndietic (le., man* 
made). Preferred hydrophobic components are substantially water-insoluble, more 
preferably essendally wa^-insoluble. Preferred hydrophobic oonqwnents are those 
having a melting point of about 25^C or less under about one atmosphere of pressure, 
and are suitable for conditioning die skin or hair. 

Nonlimiting examples of suitable hydrophobic components include those selected 
fix>m die groiq> consisting of: 

(1) Mineral oiL which is also known as petrolatum liquid, is a mixture of liquid 
hydrocarbons obtained fiom petroleum. §^ The Merck Index, Tenth Editicm, Bntry 
7048, p. 1033 (1983) and International Cosmetic Iiigredient Dictionary, Fifth Edition, 
voL 1, p.415-417 (1993), which are incorporated by refa«ice h»ein m Iheir enthety. 

(2) Petrolatum- which is also known as petroleum jelly, is a colloidal system of 
nonstraight-chain solid hydrocarbons and high-boiUng liquid l^drocarbons, in which 
most of tfie liquid hydrocarbons are held inside the micelles, ggg The Merck Index, 
Tenth Edition, Entry 7047, p. 1033 (1983); Schindler, Drug, Cosmet. fad.. 89, 36-37, 76, 
78-80, 82 (1961); and International Cosmic Ingredient Dictionary, FifOi Edition, vol 1, 
p. 537 (1 993), i^ch are incorporated by refeence herein in their entireQf. 

(3) Straight and ^rftnched chpi^ ^lY^p^rbons havinig from about 7 to about 40 
carbon atoms, Nonlimitii^ exanqdes of ihtse hydrocarbon materials include dodecane, 
isododecane, squalane, cholesterol, hydrogenated polyisobutylene, docosane (i.e. a C22 
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hydrocarbon^ hexadecane, isohexadecane (a commercially available hydrocaibon sold as 
Permethyl® lOlA by Presperse, South Plainfield, NJ). Also useful are the C7-C40 
isoparafBns, which aie C7-C40 branched hydrocarbons. 

(4) CI -030 alcohol esters of C1-C3Q caiboxvlic acids and of C2-C30 dicaihoxvlic 
acids> including straight and branched diain materials as well as aromatic derivatives (as 
used herein in reference to the hydroj^bic component, mono- and poly- carbo^lic 
acids mclude straight chain, branched chain and aryl carboxylic acids). Nonlimiting 
examples include diisopropyl sebacate, diisqKopyl adipate, isojvopyl myristate, 
isoprc^yl palmitate, methyl palmitate, myrislyl ]m>pionate, 2-ediylhexyl palmitate, 
isodecyl neopentanoate, di-2-ediylhexyl maleate, cetyl palmitate, myristyl myristate, 
stearyl stearate, isopropyl stearate, m^yl stearate, cetyl stearate, behenyl behenrote, 
dioctyl maleate, dioctyl sebacate, diisopropyl adipate, cetyl octanoate, diisopropyl 
dilinoleate. 

(5) mono-, di- and tri- idvcerides of C1-C30 carfaoxvlic adds, e.g., caprific/capric 
tr^yceride, PEG-6 caprylic/cqnic triglyceride, PEG-8 caprylic/c^Mric triglycmde. 

(fi) alkvlene glycol esters of C1-C3Q carboxvlic acids, e.g., ethylene glycol mono- 
and di- esters, and profr^lene glycol mono- and di- esters of C1-C30 carboxylic adds 
e.g.» ethylene glycol distearate. 

(7) pro poxylated and ethoxvlated derivatives of the foregoing materials. 

(8) C1-C30 mono- and poly esters of sugars and related pmterials. These esters are 
derived fiom a sugar or polyol moiety and one or more carboxylic add moieties* 
Depending on the oonstituait add and sugar, these esters can be in ei&er liquid or solid 
foma at room temperature. Eicamples of liquid esters include: glucose tetraoleate, the 
glucose tetraesters of soybean oil £ttty adds (unsaturated), the mannose tetraesters of 
mixed soybean oil &tty adds, the galactose tetraesters of oleic acid, Ifae arabinose 
tetraesters of linoldc add, xylose tetralinoleate, galactose pentaoleate, sorbitol 
tetraoleate, fhe sorbitol hexaesters of unsaturated soybean oil fixtty adds, ^^litol 
p»taoleate, sucrose tetraoleate, sucrose pentaoletate, sucrose hexaoleate, suorose 
hqmtoleate, sucrose octaoleate, and mixtures thereof. Examples of solid esters include: 
sorlntol hexaester in yMch the carboxylic acid ester moieties are palmitoleate and 
arachidate in a 1:2 molar ratio; the octaester of rafOnose in whidi the caiboxylic acid 
ester moieties are linoleate and behenate in a 1:3 molar ratio; the heptaester of maltose 
herein the esterifying carbo?^lic acid moieties are sunflower seed oil &tty adds and 
lignocerate in a 3:4 molar ratio; fte octaester of sucrose herein the esterifying 
carboxylic add moieties are oleate and behenate in a 2:6 molar ratio; and the octaestor of 
sucrose ^4ierein the esterifying caiboxylic add moieties are laurate, linoleate and 
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behenate in a 1:3:4 molar ratio. A preferred solid material is sucrose polyester in which 
the d^ree of esterificadon is 7-8, and in vMch the fatty acid moieties are C18 mono- 
and/or di-\msaturated and behoiic, in a molar ratio of unsaturatesibehenic of 1 :7 to 3:5. 
A particularly primed solid sugar polyester is the octaester of sucrose in which there 
are about 7 behenic fitty acid moieties and about 1 oleic add moiety in the molecule. 
Other materials iiK:lude cottonseed oil or soybean oil &tty acid esters of sucrose. The 
ester materials are further described in, U.S. Patmt No. 2,831,854, U.S. Patent No. 
4,005,196, to Jandacek, issued Januaiy 25, 1977; U.S. Patent No. 4,005,195, to Jandaoek, 
issued Januaiy 25, 1977, U.S. Patent No. 5,306,516, to Letton et al., issued April 26, 
1994; U.S. Patent No. 5306,515, to Letton et al., issued April 26, 1994; U.S. Patent No. 
5,305,514. to Letton et al., issued April 26, 1994; U.S. Patent No. 4,797,300, to Jandacek 
et al., issued Januaiy 10, 1989; U.S. Patent No. 3,963,699, to Rizzi et al, issued June 15, 
1976; U.S. Patent No. 4,518,772, to Volpenhein, issued May 21, 1985; and U.S. Patent 
No. 4,517360, to Volprahein, issued May 21, 1985; all of vriiich are incorporated by 
reference herein in their entirety. 

(9) Qreanopolvsiloxane oils . The organopolysiloxane oil may be volatile, non- 
volatile, or a mixture of volatile and non-volatile silicones. The term "nonvolatile" as 
used in this context refers to those silicones ttiat are liquid under ambient conditions and 
have a flash point (undor one atmospheric of pressure) of or greats than about lOO^C. 
The term "volatile" as used in this context refers to all other silicone oils. Suitable 
oiganopolysiloxanes can be selected from a wide variety of silicones spanning a broad 
range of volatilities and viscosities. Nonvolatile polysiloxanes aie preferred. 
Nonlimiting examples of suitable silicones are disclosed in U.S. Patent No. 5,069,897, to 
Qrr, issued December 3, 1991, Mfhich is incorporated by reference herein in its entirety. 
Exanq)le$ of suitable oiganopolysiioxane oils include polyalkylsiloxanes, cyclic 
poiyalkylsiloxanes, and polyalkylarylsiloxanes. 

Polyalkylsiloxanes usefiil in the composition herein include polyalkylsiloxanes 
with viscosities of from about 0.5 to about 1,000,000 omtistokes at 25^C. Such 
polyalkylsiloxanes can be represented by the general chemical formula 
R3SiO[R2SiO]xSiR3 ^^lerein R is an all^l group having from one to about 30 carbon 
atoms (preferably R is methyl or ethyl, more preferably methyl; also mixed alkyl groiqis 
can be used in die same molecule), and x is an int^er from 0 to about 10,000, chosen to 
adiieve the desned molecular weight which can range to over about 10,000,000. 
Comm^ially available polyalkylsiloxanes include the polydimethylsiloxanes, \^ch are 
also known as dimethicones, examples of whidi include the Vicasil® series sold by 
General Electric Company and the Dow Coining® 200 series sold by Dow Coming 
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€!otporatioiL Specific examples of suitable polydimetliylsiloxanes include Dow Coming 
® 200 fluid having a viscosity of 0.65 centistokes and a boiling point of 100**C, Dow 
Coming® 225 fluid having a viscosity of 10 centistokes and a boiling point greater tiian 
200**C, and Dow Coming® 200 fluids having viscosities of 50, 350, and 12,500 
centistokes, Teq)ectively, and boiliog points greater than 200X. Suitable dunetfiicones 
include those reixesented by the chemical formula 
(CH3)3SiO[{CH3)2SiO]x[CH3RSiO]ySi(CH3)3 wherein R is straight or branched chain 
allgrl having fiom two to about 30 carbon atoms and x and y are each integers of 1 or 
greater selected to achieve the desired molecular weight ^ch can range to over about 
10,000,000. Examples of these all^l-substituted dimethicones include cetyl dimethicone 
and lauryl dimethicone. 

Cyclic polyalkylsiloxanes suitable for use in the composition include those 
represented by tiie chemical formula (SiR2-0]n i^tiierein R is an alkyl group preferably 
R is mediyl or ethyl, more preferably methyl) and n is an int^er fiom about 3 to about 8, 
more preferably n is an int^er frnm about 3 to about 7, and most preferably n is an 
int^er fiom about 4 to about 6. When R is metfiyU diese materials are typically refored 
to as cyclomeducones. Commercially available cydon^diicones include Dow Coming® 
244 fluid having a viscosity of 2.5 centistokes, and a boiling point of 172X, vUch 
primarily contains the cyclomethicone tetramer (i^e. nF4), Dow Coming® 344 fluid 
having a viscosity of 2.S centistokes and a boiling point of 178*^ \Adch primarily 
contains the cyclomethicone pentamer (i.e. n»5), Dow Coming® 245 fluid having a 
viscosity of 4.2 centistokes and a boiling point of 205*^, which primarily contains a 
mixture of tiie cyclomethicone tetramer and poitamer (i.e. n=4 and 5), and Dow Coming 
® 345 fluid having a viscosity of 4.5 centistokes and a boiling point of 21 7^ which 
primarily contains a mixture of the cyclomethicone tetramer, pentamer, and hexamer 0.e. 
1^, 5, and 6). 

Also useful are materials such as trimethylsiloxysUicate, vMch is a polymeric 
material corresponding to the general chemical formula [(CH2)3SiOi/2]x[Si02]y, 
indierein x is an inte^ from about 1 to about 500 and y is an integer fiom about 1 to 
about 500. A commercially available trimethylsiloxysilicate is sold as a mixture wifli 
dimethicone as Dow C(miing® 593 fluid. 

Dimethiconols are also suitable for use in the composition. These compounds 
can be rq)resenled by the chemical formulas R3SiO[R2SiO]xSiR20H and 
HOR2SiO[R2SiO]xSiR20H vAsxem R is an alkyl group (preferably R is methyl or 
ethyl, more preferably methyl) and x is an integer fi(»n 0 to about 500, chosen to achieve 
the desired molecular weight Commercially available dimethiconols are typically sold 
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as mixtures with dimetfaicone or cyclomethicone (e.g. Dow Coming® 1401, 1402, and 
1403 fluids). 

Polyalkylaryl siloxanes are also suitable for use in the composition. 
Polymetfaylpbenyl siloxanes having viscoaties fiom about 15 to about 65 centistokes at 
25''C are especially useful. 

Preferred for use hes&n are organopolysiloxanes selected from die group 
consisting of polyaU^rlaloxanes, alkyl substituted dimeHiicones, cyclomethicones, 
trimethylsUoxysilicates, dimethiconols, polyalkylaryl siloxanes, and mixtures thereof 
More preferred for use hoein are polyall^lsiloxanes and cyclomethicones. Preferred 
among the polyalkylsOcncanes are dimetiiicones. 

00) Vegetable oils and hvdr ogenated vegetable oils . Examples of vegetable oils and 
hydrogenated vegetable oils include safHower oil, castor oil, coconut oil, cottonseed oil, 
menhaden oil, palm kernel oil, palm oil, peanut oil, soybean oU, rapeseed oil, linseed oil, 
rice bran oil, pine oil, sesame oil, sunflower seed oil, hydrogenated safilower oil, 
hydrogoiated castor oil, hydrogenated coconut oO, hydrogenated cottonseed oil, 
hydrogenated menhaden oil, hydrogoiated pahn kernel oil, hydrogenated palm oil, 
hydrogenated peanut oil, hydrogenated soybean oil, hydrogenated rqjeseed oil, 
hydrogenated linseed oil, hydrogenated rice bran oil, hydrogenated sesame oil, 
hydrogenated sunflowa seed oil, and mixtures thereof 

(1 1 ) «"^'"1^lfifff ""^'^'^ e.g., lanolin and derivadves thereof cod liver oil. 

(12) Also useful are C4-C20 alkyl ethers of polypropylene glycols, C1-C2P carboxylic 
acid esters of polyprq^lene glycols, and di-CS-CSO alkyl ediers. Nonlimiting examples 
of these materials mdude PPG-14 butyl elher. PPG-15 sleaiyl ether, dioctyl ether, 
dodec^l octyl ether, and mbctures diereof. 

b) Hvdroriiilic component 

Emulsions of the ]»<eseiit invration also conqsrise a hydrophilic ccmiponent, e.g., 
wator or other hydrojMic diluent The hydrophilic phase can thus comprise water, or a 
combuiation of water and one or more water soluble or dispersible ingredients. 
Hydrophilic components comprising -water are preferred. 

fc) Other comnonetite 

Emulsions and otiher topical compositions of die present invention may comprise 
a variety of other ingredients such as disclosed herem. As will be understood by the 
skilled artisan, a given component will distribute primarily into either a hydrophilic 
phase or hydrophobic phase, depending on the hydrophilicity of d» component in die 
composition. 
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Bnulsions of the present invention prefoably include one or more compounds 
selected fix)m raiulsifiers, sur&ctants, structuring agents, and thickeners. Compositions 
containing these ingredients tend to have the preferred ^parent viscosities described 
herein. 

(1) Kmul^'fijg^ ySurfactaiits 

The emulsion may contain an emulsifier and/or sur&ctant, generally to help 
disperse and suspend tiie discontinuous phase within die continuous phase. A wide 
variety of such agents can be employed. Known or conventional emulsifiers/sur&ctants 
can be used m the composition, provided that tiie selected ^ent is chemically and 
physically compatible with essential components of the composition, and provides the 
desired dispersion characteristics. Suitable agents include non-siHcone-containing 
anulsifiers/surfactants, silicone emulsifiers/sur&ctants, and mbctures thereof. 

In a preferred embodiment, tiie composition comprises a hydrophilic emulsifier or 
sur&ctant. The con4)osition$ of the present invention preferably comprise fiom about 
0.05% to about 5%, more preferably fix>m about 0.05% to about 1% of at least one 
hydrophilic sur&ctanL TKtiiout intendii^ to be limited by tiieoiy, it is believed that the 
hydrophilic surfactant assists in dispersing hydrojAiobic materials, e.g., hydrophobic 
structuring ^ents, in the hydrophilic phase. The sur&ctant, at a minimmn^ must be 
Iqrdroi^ilic enough to disperse in the hydrophilic phase. Preferred surfectants are tiiose 
having an HLB of at least about 8. The exact surfactant chosen will dq)end upon the pH 
of tiie composition and the other components present. 

Preferred hydrophilic surfectants are selected &om nonionic sur&ctants. Among 
the nonionic sur&ctants tiiat are useful herein are those that can be broadly defined as 
condensation products of long chain alcohols, e.g. C8-30 alcohols, with sugar or starch 
polymers, i.e., glycosides. These compounds can be represented by the formula 
(S)||-0-R wherein S is a sugar moiety such as glucose, fiuctose, mannose, and galactose; 
nisaninteg^offiomabout 1 to about 1000,andRisaC8-30all7lgnnq>. Exanq>lesof 
lor^ dbain alcohols fiom ^lich the alkyl ffoup can be derived include decyl alcohol, 
cetyl alcohol, slearyl alcohol, lauryl alcohol, myristyl alcohol, oleyl alcohol, and the like. 
Preferred examples of tiiese surfactants mdude those v^erein S is a glucose moiety, R is 
a C8-20 alkyl group, and n is an integer of fiom about 1 to about 9. Commercially 
available examples of these surfactants include decyl polyglucoside (available as APG 
325 CS fiom Henkel) and lauryl polyglucoside (available as APG 600 CS and 625 CS 
fiom Henkel). 

Otho: useful noxuonic surfiu:tants mclude tiie condensation jKoducts of alkylene 
oxides witii fatty acids (i.e. alkylene oxide esters of fetty acids). These materials have 
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the general fbimula RCO(X)aOH v/bsxein R is a ClO-30 alkyl group, X is -OCH2CH2- 
(i.e. derived fiom ethylene glycol or oxide) or -OCH2CHCH3- (i.e. derived from 
pn^ylene glycol or oxide), and n is an integer fixnn about 6 to about 200. Other 
nonicmic sur&ctants are the condeaosadon products of all^lene oxides with 2 moles of 
&tty acids (i.e. all^lene oxide dieters of fatty acids). These materials have the general 
fonnula RCOPQnOOCR wherein R is a ClO-30 alkyl group, X is -OCH2CH2-(i.e. 
doived fiom ethylene glycol or oxide) or -OCH2CHCH3-(i.e. derived fiom propylene 
glycol or oxideX and n is an intego* fi»m about 6 to about 100. Other ncmionic 
surfiu^ts are die ccmdei^ation products of all^ene oxides with fetty alcohols (i.e. 
aUylene oxide ethers of fatty alcohols). These materials have the general fimnula 
R(X)nOR' vdwrein R is a ClO-30 alkyl group, X is -OCH2CH2-(».e. derived fiom 
ethylene glycol or oxide) or -OCH2CHCH3- (i.e. derived from pr<q>ylene glycol or 
(»dde), and n is an intego^ fi»m about 6 to about 100 and R' is H or a ClO-30 all^l 
groi4>- Stin othor nonionic suilactants are the ccmdensation products of all^lene oxides 
widi bodi &tty adds and fiUty alcohok [i.e. ixiiasin die polyall^loie oxide portion is 
esterified on one end with a &tty acid and etherified (i.e. connected via an ether linkage) 
on the other end with a fatty alcohol]. These materials have the ^neral fonnula 
RCOpOnOR' wherein R and R' are ClO-30 alkyl groups. X is -OCH2CH2 (i.e. derived 
fiom e&ylene glycol or oxide) or -OCH2CHCH3- (derived fiom propylene glycol cut 
oxide), and n is an integer fym about 6 to about 100. Nnnlimiting examples of these 
all^lene oxide derived nonionic sur&ctants mclude ceteth-6, ceteth-10. cete^-12, 
ceteaTBth-6, ceteareth-10, cetearetfa-12, stearetb-6, stearedi-10, stear^-12, PEG-6 
stearate, PEO-10 stearate, PEG-lOO stearate, PEG-12 stearate, PEG-20 glyceiyl stearate, 
PEG-80 glyceryl tallowate, PEG-10 glyceryl stearate, PEG-30 glyceryl coooate, PEG-80 
glyceryl cocoate, PEG-200 glyceryl tallowate, PEG-8 dilaurate. PEG-10 distearate, and 
mixtures thereofl 

StiU othor useful nonionic sur&ctants include polyl^droxy fatty acid amide 
surfactants conespondiiig to the structural formula: 



O Rl 




i»4ierem: R is H, Cj-C^ alkyl, 2-hydroxycthyl, 2-hydroxy- propyl, preferably Cj-C^ 
alkyl, more preferably methyl or ethyl, most preferably methyl; R^ is C^-C^j alkyl or 
alkenyl, preferably C^-Cjg alkyl or alkenyl, more i»eferably C^-Cjy alkyl or alkenyl. 
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most preferably Cji-Cj^ alkyl or alkenyl; and Z is a polhydroxyhydrocarbyl moiety 
having a linear hydiocarbyl chain with a least 3 hydioxyls directly connected to the 
chain, or an alkoxylated derivative (preferably ethoxylated or propoxylated) thereof Z 
preferably is a sugar moiety selected fiom the group consisting of glucose, finictose, 
maltose, lactose, galactose, mannose, xylose, and mixtures thereof. An especially 
prefened surfactant ccnresponding to the above structure is coconut all^l N-methyl 
glucoside amide (i.e., i^dierein the R^CO- moiety is derived fix>m coconut oil fatty 
adds). Processes for making compositions containing polyhydroxy &tty acid amides are 
disclosed, for example, in GB, Patent Specification 809,060, published February 18, 
1959. by Thomas Hedley & Co., Ltd.; U.S. Patent No. 2,965,576, to E. R. Wilson, issued 
December 20, 1960; U.S. Patent No. 2,703,798, to A. M. Schwartz, issued March 8, 
1955; and U.S. Patent No. 1,985,424, to Piggott, issued December 25, 1934; which are 
incorporated herein by reference in their entirety. 

Preferred among tihe nonionic surfactants are those selected fix>m the group 
consi^ng of steareth-21, ceteareth-20, oeteareth-12, sucrose cocoate, steareth-100, PEG- 
100 stearate, and mixtures thereof. 

Other nonionic surfactants suitable for use herein include sugar esters and 
polyesters, alkoxylated sugar esters and polyesters, C1-C30 fetty acid esters of C1-C30 
fetty alcohols, alkoxylated derivatives of C1-C30 fetty acid esters of C1-C30 fetty 
alcohols, alkoxylated ethers of C1-C30 fetty alcohols, polyglyceryl esters of C1-C30 
fatty acids, C1-C30 esters of polyols, CI-C30 ethers of polyols, alkyl phosphates, 
polyoxyalkylGiie fatty ether phosphates, fetty acid amides, acyl lactylates, and mixtures 
fbeieof. Nonlimiting examples of these nonrsilicon-containing emulsifters include: 
polyethylene glycol 20 sorbitan monolaurate ^olysorbate 20), polyethylene glycol 5 
soya sterol, Steareth-20, Ceteareth-20, PPG-2 methyl glucose ether distearate, Ceteth-10, 
Polysorbate 80, cetyl phosphate, potassium cetyl phosphate, diethanolamine cetyl 
phosphate, Polysorbate 60, glyceryl stearate, polyoxyethylene 20 soibitan trioleate 
(Polysorbate 85), sorbitan mcmolaurate, polyoxyethylene 4 lauryl ether sodium stearate, 
polyglyceryl-4 isostearate, hexyl laurate, PPG-2 methyl glucose ether distearate, PEG- 
100 stearate, and mixtures thereof 

Anodier emulsifiCT usefid herein are fatty acid ester blends based on a mbcture of 
sorbitan or sorbitol fatly add ester and sucrose fatty add ester, the fatty add in each instance 
being preferably Cg-C24, more preferably C\ 0-C20. The preferred fatty add ester emulsifier is 
a blend of sorbitan or sorbitol C15-C20 fetty ester with sucrose Cjo-Cj^ fetty acid ester, 
espedally sorbitan stearate and sucrose cocoate. This is commercially available from ICI under 
the trade name Ariatone 212L 
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The hydiophilic surfactants useful herein can alternatively or additionally include 
amy of a wide variety of cationic, amonic, zwitterionic, and amphoteric sur&ctants such 
as ate known in the ait e.g., McCutcheon's, Etetercents and Emulsifiers. North 
American Edition (1986), published by Alluied Publishing Corporation; U^. Patent No. 
5,011,681 to aotti et al., issued April 30, 1991; U.S. Patent No. 4,421,769 to Dixon et 
al., issued December 20, 1983; and U.S. Patent No. 3,755,560 to Dickeit et al., issued 
August 28, 1973; tiiese four refeences are incorporated herein by reference in their 
entirety. 

Exenqilaiy cationic sur&ctants useful herdn include those disclosed in U.S. 
Patent No. 5,151,209, to McCaU et al., issued September 29, 1992; U.S. Patent No. 
5,151,210, to Steuri et al., issued September 29, 1992; U.S. Patent No. 5,120,532, to 
Wells et al., issued June 9, 1992; U.S. Patent No. 4,387,090, to Bolich, issued June 7, 
1983;; U.S. Patent 3,155,591, Ifilfcr, issued November 3, 1964; U.S. Patent No. 
3,929,678. to Laughlin et at, issued December 30, 1975; U.S. Patent No. 3,959,461, to 
Bailey et al., issued May 25, 1976; McCutcheon's. Detergents A ^p^nldfipre, (North 
American edition 1979) M.C. Publishiog Co.; and Schwartz, et al.. Surface Active 
AXSD& Their Cfaemistrv and Technolopv. New York: Intersdence Publishers, 1949; all 
oflfaesedocuiiients being incorp(»atedhatein by reference in their entirety. The cationic 
sur&ctants useful hoein include cationic ammonium salts such as quaternary ammonium 
salts, and amino-amides. 

A wide variety of anionic sur&ctants are also useful herein. See. e.g., U.S. Patent 
No. 3,929,678, to Laughlin et al., issued December 30, 1975, which is inc(Hp(»ated 
herein by reference in its entirety. Nonlimiting examples of anionic sui&ctants include 
the alkoyl iseduonates (e.g., C12 - C30), aUtyl and alkyl ether sul&tes and salts thereof; 
alltyl and alkyl ether phosj^iates and salts thereof, alkyl metibyl taurates (e.g., C]2 - 
C30X and so^s (e.g., alkali metal salts, e.g., sodium or potassium salts) of My acids. 

Anqdxyteric and zwittoionic suiftctants are also useful herein. Examples of 
an4)hotaic and zwitterionic sur&ctants ^ch can be used in the compositions of the 
ptesaat invention are those which ate broadly described as derivatives of aliphatic 
secondary and tertiary amines in v4iich tiie aliphatic radical can be straig^ or branched 
chain and inAierein one of the aliphatic substitumts contains from about 8 to about 22 
carbon atoms (preferably Cg - Cjg) and one contains an anionic wato^ solubilizirig 
groiq), e.g., carboxy, sulfonate, sulfate, phosphate, or phosphonate. Examples axe alkyl 
immo acetates, and iminodialkanoates and aminoalkanoates, itni^flzftiinwww and 
annnonium derivatives. Other suitable amphoteric and zwitterionic surfactants are those 
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selected from Ifae group consisting of betaines, sultaines, hydroxysultaines* all^l 
saicosinates (e.g., C]2 - C30), md alkanoyl sarcosinates. 

Prefened emulsions of the presoit invendm include a silicone containing 
emulafier or sur&ctant. A wide variety of silicone emulsifiers are useful herein. These 
siHcone emulsifiers are typicfiUy oiganically modified oiganopolysiloxanes^ also known 
to those skilled in the art as silicone sur&ctants. Useful silicone emulsifiers include 
dimethicone copolyols. These materials aze polydimethyl siloxanes vAiich have been 
modified to include polyether side chains such as polyethylene oxide chains, 
polypropyloie oxide chains^ mixtures of diese chains, and polyefiier chains containing 
moieties d^ved fiom bolfa ethylene oxide and propylene oxide. Other examples include 
alkyl-modified dimethicone copolyols, i.e., compounds vMdi contain C2-C30 pendant 
side chains. Still other useful dimetibicone copolyols include materials having various 
cationic, anionic, amphotoic, and zwitterionic pendant moieties. 

The dimethicone copolyol emulsifiers useful herein can be described by the 
following general stmcture: 



<pH3 
CH3— Si— O- 
CH3 



5i — 



CH3 



CH3 



Jy 



CH, 
-Si— 
R2 



<pH3 

-Si— CH3 
CH, 



v^erein R is C1-C30 straight, branched, or cyclic all^l and is selected from the group 
consisting of 

-(CH2)n-0-(CH2CHR3o)m-H. 

and 

~(CH2)n-CKCH2CHR30)ni-(CH2CHR40)o-H, 
^wherein n is an integer from 3 to about 10; R^ and R^ are selected from the group 
consisting of H and C1-C6 straight or branched chain alkyl such that R^ and R"^ are not 
amultaneously the ^une; and m, o, and y are selected such that the molecule has an 
overall molecular weight from about 200 to about 10,000,000, vnih m, 0, x, and y being 
independently selected from integers of zero or greater such that m and o are not both 
simultaneously zero, and z being independently selected from integers of 1 or greater. It 
is recognized diat positional isomers of these copolyols can be achieved. The chemical 
representations depicted above for the R^ moieties containing the R^ and R^ groups are 
not meant to be limiting but are shown as such for convoiience. 

Also usefril herein, although not strictly classified as dimetiiiicone copolyols, are 
silicone surfrictants as depicted in the structures in the previous paragraph wdmein R^ is: 

--(CH2)n-0-R5, 
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wherein is a cationic, anionic, anq>hoteric, or zwitterionic moiety. 

Nonlimiting examples of dknethicone copolyols and other silicone sur&ctants 
useful as raiulsifiers herein include polydimetfaylsiloxane polyedier copolymers Math 
pendant polyethylene oxide sidedbains, polydimefhylsiloxane polyether copolymers vddi 
pendant polyproj^lene oxide sidechains» polydimethylsiloxane polymer copolymers 
with pendant mixed polyeAylene oxide and poly]nopylrae oxide sidechams, 
polydimethylsiloxane polyether copolymeis vn&k pendant mixed 
poly(ethylene)(propylene)oxide sidechains, polydimethylsiloxane polyether copolymers 
with pendant organobetaine sidechains, polydimethylsiloxane polyetiier copolymers with 
pendant carboxylate sidechains^ polydimethylsiloxane poIyeAer copolymers with 
pendant quaternary ammonium sidedbains; and also further modifications of the 
preceding copolymers containing pendant C2-C30 straight, branched, or cyclic alkyl 
moieties. Exanq)lesofcommaciaUy available dimethicone copolyols usefid herd 
by Dow Coming Corporation are Dow Commg® 190, 193, Q2-5220, 2501 Wax, 2-5324 
fluid, and 322SC (this later material being sold as a mbcture with cyclomeOiicone). Cetyl 
dimediicone copolyol is conunercially available as a mixture widi polyglyceryM 
isosteaiate (and) hexyl laurate and is sold under the trsdraame ABIL® WE^ (available 
fiom Goldschmidt). Cetyl dimethioone copolyol is also commercially available as a 
mixture with hexyl laurate (and) polyglyceryl-3 oleate (and) cetyl dimethicone and is 
sold under the tradename ABIL® WS-08 (also available fiom Goldschmidt). Other 
nonlimiting examples of dimethicone copolyols also include lauryl dimethicone 
copolyol, dimethicone copolyol achate, dimethicone copolyol adipate, dimediicone 
copolyolamine, dimethicone copolyol befaenate, dunefliicone copolyol butyl ether, 
dimethicone copolyol hydro>^ stearate, dimediicone copolyol isostearate, dimethicone 
copolyol laurate, dunethicone copolyol methyl edier, dimethioone copolyol phosphate, 
and dimethicone copolyol stearate. Sss International n <^gme ^'c Ingrediait Di^tio^ iqf y^ 
Fiflh Edition, 1993, i^ch is incorporated by reference herein in its erituety. 

Dimethicone copolyol emulsifiers us^ herein are described, for example, in U.S. 
Patent No. 4,960,764, to Figueroa, Jr. et al., issued October 2, 1990; European Patent No. 
EP 330369, to SaNogueira, published August 30, 1989; G. R Dahms, et al., T^ew 
Formulation Possibilities Offered by Silicone Copolyols," Cosmetics & Toiletries, vol. 
110, pp. 91-100, March 199S; M. E. Carlotti et al., "Optimization of W/O-S Emulsions 
And Study Of The Quantitative Relation^ps Between Ester Structure And Emulsion 
Properties," J. Dispersion Science And Technology, 13(3), 315-336 (1992); P. Hameyer, 
"Comparative Technological Investigations of Organic and Oiganosilicone Emulsifiers 
in Cosmetic Water-in-Oil Emubion Preparations," HAPPI 28(4), pp. 88-128 (1991); J. 
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Smid-Korbar et al., "Efficiency and usability of silicone surfactants in emulsions," 
Provisional ComTnunication, International Journal of Cosmetic Science. U, 135-139 
(1990); and D. G. Krzysik et al*, "A New SiUcone Emulsifier For Water-in-Oil Systems,** 
Drug and Cosmetic Industry, vol 146(4) pp. 28-81 (April 1990); incoiporated by 
reference herein in their entirety. 
(2) Stnichiring Agent 

The compositions hereof, and especially ^ emulsions hereof, may contain a 
structuring agent Structurii^ agents are particularly prefened in the oil-in-water 
emulsions of the present invention. Without being limited by theory, it is believed that 
the sliucturing agent assists in providing rfaeological characteristics to the composition 
which contribute to tiie stability of die composition. For example, the structuring agent 
tends to assist m die formation of the liquid crystalline gel network structures. The 
structuring agent may also function as an emulsifier or surfactant Preferred 
compositions of this invention comprise fiom about 1% to about 20%» more preferably 
from about 1% to about 10%, most i»eferably fiom about 2% to about 9%, of one or 
more structuring agents. 

Preferred structuring agoits are those havii^ an HLB of fiom about 1 to about 8 
and having a meltmg point of at least about 4S^C. Suitable structuring agents aie those 
selected fiom die group consisting of saturated C]4 to C30 fiitty alcohols^ saturated C]5 
to C30 fatty alcohols containii^ fix)m about 1 to about 5 moles of ethylene oxide, 
saturated Cjs to C30 diols, saturated C15 to €39 monoglycerol ethers, saturated €15 to 
C30 Iqrdroxy &lty adds, C|4 to C30 hydroxylated and nonhydroxylated saturated fiitty 
acids, C]4 to C30 saturated edioxylated fetty acids, amines and alcohols containing fiom 
about 1 to about 5 moles of edtiylene oxide diols^ C14 to C30 saturated glyceryl mono 
esters with a monoglyceride content of at least 40%, C]4 to C30 saturated polyglyceiol 
esters having fiom about 1 to about 3 alkyl groiq> and fiom about 2 to about 3 saturated 
glycerol units, C14 to C30 glyceryl mono etfiers, C14 to C30 sorbitan mono/diesters, 
Ci4 to C30 saturated etho^Qrlated sorbitan mono/diesters widi about 1 to about 5 moles 
of ediyiene oxide, C14 to C30 saturated m^iyl glucoside esters, C14 to C30 saturated 
sucrose mono/diesters, C14 to C30 saturated etho^tylated mediyl glucodde esters with 
about 1 to about S moles of ethylene oxide, C14 to C30 saturated polyglucosides havmg 
an average of between 1 to 2 glucose units and mixtures tfiereof, having a melting point 
of at least about 45^. 

The prefened structuring agents of the present invention are selected fiom the 
group consisting of stearic add, palnutic add, stearyl alcohol, cetyl alcohol, behenyl 
alcohol, stearic add, palmitic acid, the polyethylme glycol ether of stearyl alcohol 
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having an average of about 1 to about 5 ethylene oxide units, the polyethylene glycol 
etter of cetyl alcohol having an averse of about 1 to about 5 ediylene oxide unit% and 
mixtures theteof More preferred structuring agents of the present invration are selected 
fium the group consisting of steaiyl alcohoU cetyl alcohol, behenyl alcohol, the 
polyethylrae glycol etho: of stearyl alcohol having an average of about 2 ethylene oxide 
units (steareth-«2), die polyethylene glycol ether of cetyl alcohol having an average of 
about 2 ethylene oxide units, and mixtures diereof Even more preferred structuring 
agents are selected fix>m the group consisdng of stearic acid, palmitic acid, stearyl 
alcohol, cetyl alcohol, behenyl alcohol, steareth-2, and mixtures thereof. 
(3) Thickening Agent (inclu ding thickeners aixi gelling agents) 

The compositions of die present invention can also com|»ise a thickening agent, 
preferably fiom about 0,1% to about S%, more preferably fiom about 0.1% to about 3%, 
and most preferably from about 0^% to about 2%, of a tiiickraing agenL 

Nonlimiting classes of thickening agents include those selected from the group 
consistii^of: 

(i) Caiboxvlic Add Polvmers lliese polymers are crosslinked compounds contaming 
one or more monomers derived fiom acrylic acid, substituted acrylic adds, and salts and 
esters of diese acrylic adds and the substituted acrylic acids, v^erein the crosslinking 
agent contains two or more carbon-carfoon double bonds and is derived fiom a polyhydric 
alcohol. The preferred carboxylic acid polymers are of tvro gieneral type^ The first type 
of polymer is a crosslinked homopolymer of an acrylic add monoma or derivative 
tiiereof (e.g., wherein the acrylic add has suhstituents on tine two and three carbon 
po^ons indqpmdratiy selected fiom the groiqi consisting of Cj^ alkyl, -CN, -COOH, 
and nuxtures thereof). The second type of polymer is a crosslinked copolymer having a 
first monoaiet selected fiom the group consisting of an acrylic add monomer or 
derivative thereof (as just desoibed in the previous sentence), a short diain alcohol (i.e., 
a Cj^) acrylate ester morxmitt or derivative thereof (e.g., wherein tiie aayUc add 
portion of the ester has suhstituents on the two and three carbon positions mdq>endentiy 
selected fiom the groiq> consistmg of C allgrl, -CN, -COOH, and mixtures 

thereof), and mixtures thereof; and a second monomer vMtAi is a long diain alcohol (t.e. 
^8-40) delate ester monomer or derivative thereof (e.g., i^erein die acrylic add 
portion of the ester has suhstituents on the two and three carbon positions uidependentiy 
selected fiom ibe group consisting of alkyl, -CN, -COOH, and mixtures thereof). 
Combinations of diese two types of polymers are also usefiil herein. 

In the first type of crosslinked homopolymers, the monomers are preferably 
selected fiom the groiq> consisting of acrylic add, methacrylic add, etiiacrylic add, and 



wo 98/52535 



24 



PCTAJS98/09722 



mixtures thereof, with acrylic acid being most preferred. In the second type of 

crosslinked copolymers the acrylic acid monomer or derivative thereof is preferably 

selected fiom the group consisting of acrylic acid» methacrylic acid, ediacrylic acid, and 

mixtures tha:eof, widi acrylic acid, methaoylic add, and mixtures thereof beirig most 

preferred. The short chain alcohol acrylate ester monomer or derivative thereof is 

preferably selrated fix>m the group consisting of C}^ alcohol aoylate esters, C]^ 

alcohol methacrylate esters, C alcohol ediacrylate esters, and mbctures thereof, with 

1-4 

die C]^ alcohol acrylate esters, Ci^ alcohol methacrylate esters, and mixtures thereof^ 
being most preferred. The long diain alcohol acrylate ester monomer is selected fiom 
^8-40 esters, widi Cio-30 alkyl acrylate esters being preferred 

The crosslinking agent in both of these types of polymers is a polyalkenyl 
polyether of a polyhydric alcohol contaming more than one alkenyl ether gtoup per 
molecule, whmin the parent polyhydric alcohol contams at least 3 carbon atcmis and at 
least 3 hydroxyl groiqis. Preferred crosslinkers are those selected fiom Ae group 
consisting of allyl ediers of sucrose and allyl ethers of penta^yfhritoi, and mixtures 
diereof These polymers useful in the present invention are more fully described m U.S. 
Patent No. 5,087,445, to Hafiey et al., issued February 11, 1992; US. Patent No. 
4,509,949, to Huang et al., issued April 5, 1985; U.S. Patent No. 2,798,053, to Brown, 
issued July 2, 1957; which are both incorporated by reference herein in fheir entirety. 
See also. Ci> A International Cosmetic Ingredient Dictionary^ fourth edition, 1991, pp. 
1 2 and 80; \^ch are also incorporated herein by refo^ice in their entirety. 

Examples of commercially available homopolymers of the first type useful herein 
include the carbomers, which are homopolymers of aorylic add crosslinked vnik allyl 
ethers of sucrose or pentaerytritol. The carbomers are available as the Carbopol® 900 
series fixm B.F. Goodrich (e.g., Caibopol® 954). Examples of conunoxially available 
copolymers of the second type useful herein include copolymers of C]o^3o all^I 
acrylates with one or more monomers of acrylic acid, mediacrylic acid, or one of d^ 
short chain (i.e. C]^ alcohol) esters, wherem the crosslinkmg agent is an allyl edier of 
sucrose or pentaerytritol. Hiese copolymers are known as acrylates/ClO-30 alkyl 
aoylate crosspolymers and are commercially available as Carbopol® 1342, Carfoopol® 
1382Pemulen TR-1, and Pemulen TR-2, from B.F. Goodrich. In otfier words, examples 
of carboxylic acid polyma thickeners useful herein are those selected fiom the group 
consisting of carbom^ acrylates/C10-C30 alkyl acrylate crosspolymers, and mixtures 
thereof 

f ii^ Crosslfaiked Polvac rvlate Polvmers The crosslinked polyaciylate polymm useful as 
thickeners or gelling agents include both cationic and nonionic polymers, with the 
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cationics being generally prefenred. Examples of usefiil crossiinked nonionic 
polyaciylate polymers and crossiinked cationic polyacrylate polymers are those 
described in Patent 5400,660, to Hawe et al., issued Maith 31, 1992; U.S. Patent 
4,849,484, to Heard, issued July 18, 1989; US. Patent 4,835,206, to Fairar et al., issued 
May 30, 1989; U.S. Patent 4,628,078 to Glover et al. issued December 9, 1986; U.S. 
Patent 4,599,379 to Fleshcr et al. issued July 8, 1986; and EP 228,868, to Farrar et al., 
published July 15, 1987; all of which are incorporated by reference herein in their 
entire^. 

The crossiinked polyacrylate polymers are high molecular weight materials that 
can be characterized by the general formula: (A)i(B)u)(C)2| and conq)rise the monomer 
units (A)i, 03)in» and (C)||, v^erein (A) is a diallQrlaminoalkyl acrylate monomer or its 
quaternary ammonium or acid addition salt, (B) is a diaU^laminoallgrl metfaacrylate 
monomer or its quaternary ammoinum or acid addition salt, (C) is a monomer that is 
polymerizable widi (A) or (B), for example a monomer having a carbon-carbon double 
bond or other such polymerizable functional groiq>, 1 is an integer of 0 or greater, m is an 
integer of 0 or greater, n is an integer of 0 or greater, but where either 1 or m, or both, 
must be 1 or greater. 

The (C) m(momer can be selected fiom any of the commonly used monomers. 
Nonlimiting examples of these monomers include ethylene, propylene, buQ^lene, 
isobutylene, eicosene, maleic anhydride, acrylamide, methacrylamide, maleic acid, 
aoolein, cyclohexene, etiiyl vinyl ether, and methyl vinyl ether. In the cationic polymers 
of the present invention, (C) is preferably acrylamide. The alkyl portions of the (A) and 
(B) monomers are short chain length alkyls such as Cj-Cg, preferably C1-C5, more 
preferably C1-C3, and most preferably C1-C2. When quatemized, the polymers are 
preferably quatemized with short chain alkyls, i,e,, Cj-Cg, preferably C1-C5, more 
preferably C1-C3, and most preferably C1-C2. The acid addition salts refer to polymers 
having protonated amino groiq>s. Acid addition salts can be performed through the use 
of halogen (e.g. chloride), acetic, phosphoric, nitric, citric, or odier adds. 

These (A)i(B)iii(C)n polymers also comprise a crosslinking agent, ^ch is most 
typically a material containing two or more unsaturated functional grocips. The 
crosslinking agent is reacted with the monomer units of the polymer and is incorporated 
into the polymer tiiereby forming links or covalent bonds between two or more 
individual polymer chains or between two or more sections of the same polymer chain. 
Noniimitmg exanq>le$ of suitable Qosslinkmg agents include those selected fiom flie 
groiq> consisting of meihylenebisacrylamides, diallyldialkyl anmionium halides, 
polyalk»yl polyethers of polyhydric alcohols, allyl acrylates, vinylo^^alkylacrylates. 
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and polyfuncttonal vinylidenes. Specific examples of crosslinking agents useful hsKvn 
incliide those selected from the group consistmg of metiiylenebisacrylamide, ethylene 
glycol di-(meth)actylate, di-(metfa)a(^lamide, cyanomethylacrylate, 
vinyloxyediylacrylate, vmyloxyethyhnethaarylate» allyl pentaeiythritol, 
trimethylolpropane diallylether, allyl sucrose^ butadiene^ isoprene, divmyl benzene, 
divinyl naphthalene, e&yl vinyl ether, methyl vinyl ether» and allyl acrylate. Other 
orosslinkers include foimalddiyde and glyoxal. Preferred for use herein as a crosslinking 
agent is metbylraebisacrylamide. 

\K^dely vaiying amounts of the crosslinking le^ent can be CTiployed depending 
upon the properties desired in the final polymer, e.g. viscosifying effect \K^thout being 
limited by theory, it is believed diat incorporation of a crosslinking agent into these 
cationic polymers provides a material that is a more effective viscosifying agent without 
negatives such as stringiness and viscosity breakdown in the presence of electrolytes. 
The raiosslinking agent, vihen present, can comprise fitnn about 1 ppm to about 1000 
ppm, preferably firom about 5 ppm to about 750 ppm, more preferably from about 25 
ppm to about 500 ppm, even more preferably from about 1 00 ppm to about 500 ppm, and 
most preferably from about 250 1^ to about 500 ppm of the total weight of the polymer 
on a wdghl/weigfat basis. 

The intrinsic viscosity of the crosslinked polymer, measured in one molar sodium 

0 

chloride solution at 25 C, is generally above 6, preferably fixmi about 8 to about 14. The 
molecular weight (weight average) of the orosslmked polymers hereof is high, and is 
believed to typically be between about 1 million and about 30 million. The specific 
molecular weight is not critical and lower or h^her wdght average molecular weights 
can be used as long as tiie polymer retains its intended viscosifying effecte Preferably,a 
L0% solution of the polymer (on an actives basis) in deionized water will have a 
viscosity at 25''C of at least about 20,000 cP, preferably at least about 30,000 cP, when 
measured at 20 RPM by a Brookfield RVT (Brookfield Enginemng Laboratories, Inc. 
Stoughton, MA, USA). 

These cationic polymers can be made by polymerization of an aqueous solution 
containing fit>m about 20% to about 60%, generally from about 25% to about 40%, by 
weight monomer, in the presence of an initiator (usually redox or thermal) until the 
polymerization terminates. The crosslmking agent can also be added to the solution of 
the monomers to be polymerized, to mcoiporate it into die polymer* In the 
polymerization reactions, fte temperature generally starts betwera about 0^ and 95^C 
The polymerization can be conducted by fr)rming a reverse phase dispersion of an 
aqueous phase of the monomers (and also any additional crosslinking agents) into a 
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nonaqueous liquid, e.g. mineral oil, lanolin, isododecane, oleyl alcohol, and other volatile 
and nonvolatile esters, ethers, and alcohols, and the like. 

All percent£^es describing the polymer in this section of the description herein are 
molar, unless otherwise specified. When the polymer contains (C) monomer, die molar 
proportion of (C) monomer, based on the total molar amount of (A), (B), and (C), can be 
from 0% to about 99%. The molar proportions of (A) and (B) can each be from 0% to 
100%. When acryiamide, is used as the (C) monomer, it will preferably be used at a 
level of from about 20% to about 99%, more preferably from about S0% to about 90%. 

Where monomer (A) and (B) are both presmt, the ratio of monomer (A) to 
monomer (B) in the final polymer, on a molar basis, is preferably from about 99:5 to 
about 15:85, more preferably from about 80:20 to about 20:80. Altoiiatively, in anodier 
class of polymers, the ratio is from about 5:95 to about 50:50, preferably from about 5:95 
to about 25:75. 

In anodier altemadve class of polymers, the ratio (A):(B) is from about 50:50 to 
about 85:15. Preferably the ratio (A):(B) is about 60:40 to about 85:15, most preferably 
about 75:25 to about 85:15. 

Most prefmed is where monomer (A) is not present and die rodo of monomer 

(B) :monomer (C) is fix>m about 30:70 to about 70:30, preferably from about 40:60 to 
about 60:40 and most preferably from about 45:55 to about 55:45. 

Cationic polymers that are useful herein that are especially prefened are those 
conforming to the general structure (A)](B)Q|(C)n vdiorein 1 is zero, (B) is mediyl 
quatemized dimediylaminoediyl m^hacrylate, die rado of ^):(C) is from about 45:55 to 
about 55:45, and the crosalinking agent is methylenebisaciylamide. An example of such 
a cadonic polymer is one that is commercially available as a mineral oil di^iersion 
(vAdch can also include various dispersing aids such as PPG-1 tridecedi-6) under the 
trademark Salcare® SC92 from AlUed CoUoids Ltd. (Norfolk, Virginia). This polymer 
has the proposed CTFA designation, "Polyquatenium 32 (and) Kfineral Oil**. 

Odier cationic polymers useful herein, are those not containing acryiamide or odier 

(C) monomers, that is, n is zero. In these polymers die (A) and (B) monomer 
components are as described above. An especially prefer red groq) of these non- 
acryiamide containing polym^ is one in which 1 is also zero. In diis instance die 
polymer is essentially a homopolymer of a dialkylaminoalkyl methabrlyate monomer or 
its quaternary ammonium or acid addition salt. These diaklylaminoalkyl methacrylate 
polymers preferably contain a crosslinking agent as described above. 

A cationic polymer, is essentially a homopolymer, useful herein is one 

conformmg to the general structure (A)i(B)in(C)|| wherein 1 is zero, (B) is methyl 
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quatemized dimethylaminoethyl metfaacrylate, n is zero, and the crossfinking agent is 
metfaylenebisadylamide. An example of such a homopoiymer is commercially available 
as a mixture containing sqiproximately 50% of the polymer, approximately 44% mineral 
oil, and approxunately 6% PPG-1 tiideceth-6 as a diq[>ersii% aid, from Allied Colloids 
Ltd, (Norfolk, VA) under the tradraaarkSalcare®SC95. This polymer has recently been 
given the CTFA designation "Polyquatemium 37 (and) Mineral Oil (and) PPG-1 
Trideceth-6\ 

(iii) Polyacrvlamide Polymers Also useful herein are polyacrylamide polymers, 
especially non-ionic polyacrylamide polymers including substituted brandbed or 
unhranched polymers. These polymers can be formed firom a variety of monomers 
including aciylamide and metiiacrylamide ^lich are unsubstituted or substituted vnth 
one or two alkyl groups (preferably C] to C5). Preferred are acrylate amide and 
me&aoylate amide monomers in iwhich the amide nitrogen is unsubstituted, or 
substituted ivifh one or two C] to C5 alkyl groiqis (ineferably methyl, ethyl, or propylX 
for example, acrylamide, methacrylamide, N-me^mciylamide, N-methylmediacrylamide, 
NJ^-dimethyhnethacrylamide, N-isopropylacrylamide, N-isopropyhnethacrylamide, and 
N,N-dimethylaciylamide. These polymers have a molecular weight greater than about 
1,000,000 preferably greater than about 1,5000,000 and range up to about 30,000,000. 
Most preferred among these polyacrylamide polymers is tiie non-ionic polymer given the 
CTFA designation polyacrylamide and isopaiaffin and laureth-7, available under the 
Tradename Sq)igel 305 firom Seppic Corporation (Fahfield, NJ). 

Other polyacrylamide polymers useful herein include multi-block copolymers of 
acrylamides and substituted acrylamides with acrylic acids and substituted acrylic acids. 
Commercially available exanq)les of these multi-block c(^lymers include Hypan 
SR150H, SS500V, SS500W, SSSAIOOH, fix>m Lipo Chemicals, Inc., (Patterson, NJ). 

(iv) PolTOaccharides A wide variety of polysaccharides are useful hereiiL By 
''polysaccharides" are meant gelling agents containing a backbone of repeating sugar (i.e. 
carbohydrate) units. Nonlimiting examples of polysaccharide gelling agents include 
ftose selected fiom the groiq) consistii^ of cellulose, carboxymediyl 
hydroxyethylcellulose, cellulose acetate propionate carboxylate, hydroxyed^lcellulose, 
hydroxyethyl etfaylcellulose, faydroxypropylcelluiose, hydroxypropyl methylceUulose, 
methyl hydroxyetiiylcellulose, microciystalline cellulose, sodium cellulose sulfate, and 
mixtures thereof. Also usefiil herein are the alkyl substituted celluloses. In these 
polym^ the hydroxy ffoups of the cellulose polymer is hydroxyalkylated d^referably 
hydroxyethylated or hydroxypropylated) to fomi a hydroxyalkylated cellulose which is 
then further modified with a C10-C30 straight chain or touched chain alkyl group 
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through an ether links^e. Typically these polymers are ethers of CI0-C30 straight or 
branched chain alcohols ivith hyciroxyalkylcelluloses. Examples of aikyl ffovps useful 
herein include those selected firom the group consisting of stearyl, isostearyl, lauryl, 
myristyl, cetyl, isocctyl, cocoyl (i.e. alkyl groups derived fix)m the alcohols of coconut 
oil), pahnityU oleyl, linoleyl, linolenyl, ricinoleyl, behenyl, and mixtures Ihereof 
PrefCTcd among the alkyl hydroxyalkyl cellulose ethers is Ae material given the CTFA 
designation cetyl hydroxyethylcellulose, which is the ether of cetyl alcohol and 
hydroxyethylcellulose. Hiis material is sold under the tradename Natrosol® CS Plus 
firom Aquaion Corporation. 

Ottier useful polysaccharides include scleroglucans comprising a linear chain of (1- 
>3) linked glucose units with a (l->6) linked glucose every three units, a commercially 
available example of which is Clearogel™ CSll fix>m Michel M^ier Products Inc. 
(Mountainside, NJ). 

(v) Gums Odier additional thickening and gelling agents useful herein mclude materials 
which are primarily derived firom natural sources. Nonliniiting ^camples of these gelling 
agent gums include matoials selected fiom die group consisting of acacia, agar, algin, 
alginic acid, anunonium algmate, amylopectin, calcium alginate, calcium cairageenan, 
carnitine, canage^an, dextrin, gelatin, gellan gum, guar gum, guar 
hydroxypropyltrimonium chloride, hectorite, hyaluroinic acid^ hydrated silica, 
hydroxypropyl chitosan, hydroxypropyl guar, karaya gum, kelp, locust bean gum, natto 
gum, potassium algmate, potassium carrageenan, propylene glycol alginate, sclerotium 
gum, sodium carboyxmethyl dextran, sodium carrageenan, tragacanth gum, xanthan 
gum, and mixtures thereof 

(vi) Crosslinked Vinvl Ether/Maley c y^nhydri de Copolymers Oth^ additional thickening 
and gelling ag^ts useful herein include crosslinked copolymers of alkyl vinyl ethers and 
maleic anhydride. In diese copolymers the vinyl ediers are represented by the formula R- 
0-CH=CH2 wherein R is a C1-C6 allgrl gfoup, jxeferably R is methyl. Prefened 
crosslinkmg agents are C4-C20 dienes, preferably C6 b> €16 dienes, and most preferably 
C8 to 012 dienes. A particulariy preferred copolymer is one formed fiom methyl vinyl 
ether and maleic anhydride wherein die copolymer has been crosslinked with decadiene, 
and wherein tiie polymer whra diluted as a 0.5% aqueous solution at pH 7 at 2S''C has a 
viscosity of S0,000-70,0(X) q>s v/tussx measured using a Brookfield RTV viscometer, 
spmdle #7 at 10 rpm» This cc^lymer has the CTFA designation PVM/MA decadirae 
crosspolymer and is commercially available as Stabileze''^ 06 fixmi Intemationai 
Specialty Products (Wayne NJ). 
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(vii) Crosslmked polvfN-vinvln viroMdonesI Crosslinked polyvinyl(N>pynoUaones) 
useful hexBiii as additional tfaidcening and gelling agents and include those described in 
U.S. Patent No. 5,139»770, to Shih et al» issued August 18, 1992, and U.S. Patent No. 
5,073,614, to Shih et al., issued December 17, 1991, both patents of vAnch are 
incoiporated 1^ reference herein in their oitiiety. These gelling agents typkally contain 
fiom about 0.25% to about 1% by weight of a raosslinking agent selected fiom the group 
consisting of divinyl ethers and diallyl ethos of tenninal diols containing fiom about 2 to 
about 12 carbon atoms, divinyl ediers and diallyl ethos of polyethylene glycols 
containii^ fiom about 2 to about 600 units, dienes having fimn about 6 to about 20 
carbon atoms, divinyl benzene, vinyl and allyl edieis of pentaerythritol, and the like. 
Typically, these gelling agoits have a viscosity fiom about 25,000 cps to about 40,000 
cps Mdien measured as a 5% aqueous solution at 25**C using a Brookfield RVT 
viscometer with Spindle #6 at 10 rpm. Coimnercially available examples of these 
polymers include ACP-1120, ACP-1179, and ACP-1180, available fiom International 
Specialty Products (Wayne, NJ). 

Thickening agents ytbkth are suitable for use herein also include tiiose disclosed in 
U.S. Patent No., 4,387,107, to Klein et al, issued June 7, 1983 and "Encyclopedia of 
Polymer and Thickeners for Cosmetics," R.Y. Lochhead and W. R. Fron, eds.. Cosmetics 
& Toiletries, vol. 108, pp. 95-135 (May 1993), which are all incorporated herein by 
reference in their entirety. 

Preferred compositions of the present invention include a thick ening agent sdected 
fixxm tiie group consisting of carboxylic acid polymers, crosslinted polyacrylate 
polymers, polyaciylamide polymers, and mixtures diereo^ more preferably selected fixnn 
the grotq> consisti ng of rarosslinked polyacrylate polymers, polyacrylamide polymers, and 
mixtures thereof. 
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Optional Components 

The topical compositioxis of the present invention may comprise a wide variety of 
optional components^ i»ovided that such optional componrats are physically and 
chemically compatible with Has essential components described her^ and do not 
unduly impair stalnlity, efficacy or other use benefits associated with the compositions of 
the present invention. Optional components may be dispersed, dissolved or the like in 
tibe carrier of the present compositions. 

Optional components include aesthetic agents and active agents. For example, 
die con^sitions may include, in addition to (he essential components of the invention, 
absorbents (including oil absoxbents such as clays an polymeric absorbents), abrasives, 
anticaking agents, antifoaming agents, antimicrobial agents (e.g., a compound capable of 
destroying nucrobes, preventing the development of microbes or preventing the 
pathogenic action of microbes and useful, for example, in controlling acne and/or 
preserving the topical con[q)osition), binders, biological additives, buffering agents, 
buUdng agents, chCTiical additives, cosmetic biocides, denaturants, cosmetic astringents, 
drug astringents, external ana^esics, film formers, humectants, opacifying ^ents, 
fii^rances, perfumes, pigments, colorings, essential oils, skin sensates, emollients^ skin 
soothing agents, skin healing agoits, pH adjusters, plastidzers, preservatives, 
preservative enhancers, propellants, reducing agents, skin-conditioning agmits, skin 
panetmtion enhancing agents, skin protectants, solvcaits, suspending agents, emulsifiers, 
thickening agents, solxibilizing agents, polymers for aiding the film-forming properties 
and substantivity of the conqx>sition (such as a copolymer of eicosene and vinyl 
pyirolidone, an example of which is available fiom GAF Chemical Corporation as Ganex 
® V-220), waxes, sunscreens, sunblocks, ultraviolet light absorbers or scattering agents, 
sunless tannmg agents, antioxidants and/or radical scavragers, chelating ^ents, 
sequeslrants, anti-acne agents, anti-inflammatory agents, anti-androgens, depilation 
agents, desquamation agents/exfbliants, organic hydroxy acids, vitamins and derivatives 
tiiffleof (including water disporsible or soluble vitamins such as Vitamin C and ascoibyl 
j^osphates), compounds yAAck stimulate collagen production, and natural extracts. Such 
otiier materials are known in the art Nonexclusive examples of sudi matmals are 
described in HanVs Cosmeticoloigv, 7tii Ed., Hairy & Wilkmson (Ifill Publishers, 
London 1982); in Pharmaceutical Dosage Forms- Disperse Svstmis: Lieberman, Rieger 
& Banker, Vols. 1 (1988) & 2 (1989); Marcel Decker, hic.; in The Chemistrv and 
Manufacture of Cosmetics, 2nd. Ed.. deNavaire (Van Nostrand 1962-1965); and in The 
Handbook of Cosmetic Science and Technologv. 1st Ed.. Kno\^ton & Pearce (Elsevier 
1993). can also be used m the present invention. 
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In a prefinred embodiment, the composition also includes an active usefiil for 
chronically regulating skin condition. Such materials are those which manifest ^dn 
a|:|>eaxance ben^ts following chronic application of die con^)osition containing such 
materials. Materials having this effect include, but are not limited to» Vitamin B3 
compounds and retinoids. 

Specific examples of optional conxponents include the following. 
A, Yl^^'n ComDOundg 

In a prefmred embodiment, the compositions of flie present invCTtion comprise a 
safe and effective amount of a vitamin B3 ccmipound. The vitamin B3 compound 
enhances the skin appearance benefits of the present invention, especially in regulating 
skin condition, including regulating signs of skin aging, more especially wrinkles, lines, 
and pores. The compositions of die present invention preferably comprise fiom about 
0.01% to about 50%, more preferably 60m about 0.1% to about 10%^ even more 
preferably fiom about 0.5% to about 10%, and still more preferably fix>m about 1% to 
about 5%, most preferably fiom about 2% to about 5%, of the vitamin B3 compound . 

As used herein, "vitamin B3 compound" means a conq)ound having the formula: 

Or- 

vrbsam R is - CONH2 (i.e., niacinamide), - COOH (i.e., nicotinic acid) or - CH2OH 
(i.e., nicotinyl alcohol); derivatives thereof; and salts of any of the foregoing. 

Exemplary derivatives of die foregomg vitamin B3 compounds include nicotinic 
acid esters, includmg non-vasodilating esters of nicotinic acid, nicotinyl amino acids, 
nicotinyl alcohol esters of carboxylic acids, nicotinic acid N-oxide and niacinamide N- 
oxide. 

Suitable esters of nicotinic acid include nicotinic acid esters of Ci-C22f 
ineferably C]-Ci5, more i»refembly Cj-Cg alcohols. The alcohols are suit^ly strmght- 
chain or blanched chain, cyclic or acyclic, saturated or unsaturated (including aromatic), 
and substituted or unsubstituted. The esters are preferably non-vasodUating. As used 
herdn, "non-vasodilatii%** means tiiat the ester does not ccmimonly yield a visible 
flushing response after supplication to the skin in the subject compositions (tiie majority 
of the general population would not experience a viable flushing response, although such 
compounds may cause vasodilation not visible to the naked eye, i.e., the ester is nbn- 
rubi£acient). Non-vasodilating esters of nicotinic acid include tocopherol nicotinate and 
inositol hexanicotinate; tocopherol nicotinate is prefened. 
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Other derivatives of flie vitamin B3 compound are derivatives of niacinamide 
resulting fix)m substitution of one or more of fhe amide group hydrogens. Nonlimiting 
examples of derivatives of niacinamide useful herein include nioottnyl amino acids, 
derived, for example, fiom the reaction of an activated nicotinic acid conipound (e.g., 
nicotimc acid azide or nicotinyl chloride) with an amino acid,, and nicotinyl alcohol 
esters of oiganic carboxylic acids (e.g,, CI - CIS). Specific examples of such derivatives 
include nicotinuric acid (CgHgN203) and nicotmyl hydroxamic acid (C5H5N2O2X 
wfaidi have the following chemical stractures: 
nicotinuric acid: 




nicotinyl hydroxamic add: 
O 

II 

C— NH-OH 



Exemplary nicotinyl alcohol esters mclude nicotinyl alcohol esters of the 
carboxylic acids salicylic acid, acetic acid, glycolic acid, palmitic acid and the like. 
Other non-limiting examples of vitamin B3 compounds useful herein are 2- 
chlonmicotinamide, 6-aminonicotinamide, 6-methylnicotinamide, n-methyl^ 
nicotinamide, n,n-diethyhiicotinamide, n-(hydroxymethyl>nicotinamide, quinoUnic acid 
imide, nicotinanilide, n-benzylnicotinamide, n*ethylnicotinamide, nifenazone, 
nicotinaldehyde, isonicotinic acid, methyl isonicotinic acid, tiiionicotinamide, nialamide, 
l-(3-pyridylmethyl) lurea, 2-merc^ytonicotinic acid, nicomol, and niaprazine. 

Examples of the above vitamin B3 compounds are well known in the art and are 
commercially available from a number of sources, e.g., the Sigma Chemical Company 
(St Louis, MO); ICN Biomedicals, Inc. (Irvin, CA) and Aldrich Chemical Company 
(Milwaukee, WI). 

One or more vitamin B3 compounds may be used herein. Preferred vitamin B3 
compounds are niacinamide and tocopherol nicotinate. Niacinamide is more preferred 
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When used, salts, derivatives, and salt derivatives of niacinamide are preferably 
diose having substantially the same ef&cacy as niacinamide in fhe methods of r^ulating 
skin condition described herein. 

Salts of the vitamin B3 compound are also usdiil herein. Nonlimiting examples 
■ of salts of the vitamin B3 compound Mse&ji herein include organic or inoiganic salts, 
such as inoiganic salts with anionic inorganic species (e.g., chlimde, bromide, iodide, 
carbonate, ]xeferably chloride), and oi^anic carbo>Qrlic acid salts (including mono-, di- 
and tri- CI - CI 8 carboxylic acid salts. e.g., acetate, salicylate, glycolate, lactate, malate, 
citrate, preferably monocarboxylic acid salts sodi as acetate). These and otiier salts of 
the vitamin B3 compound can be readily prepared by the skilled artisan, for example, as 
described by W. Wenner, "The Reaction of L-Ascoibic and D-Iosasoort>ic Add with 
Nicotmic Add and Its Amide", J. Organic Chemistry, VOL. 14, 22-26 (1949), which is 
incorporated herein by reference. Wenner describes the synthesis of the ascorbic acid 
saltofniadnamide. 

In a preferred embodiment, the ring nitrogen of tiie vitamin B3 compound is 
substantially diemically fiee (e.g., unbound and/or unhindered), or after delivery to the 
skin becomes substantially chemically fiee C'chemically free" is hereinafter alternatively 
referred to as "uncomplexed"). More pre&raUy, die vitamin B3 confound is essentially 
uncony>le>ffid. Therefore, if die compoation contains the vitamin B3 compound in a salt 
or otherwise complexed fimn, such comi^ex is pr^erably substantially reversible, more 
preferably essentially reversible, upon ddivecy of Ae composition to Has skda. For 
example, sudi complex should be substantially reversible at a pH of fiom about S.O to 
about 6.0. Such reversibility can be readily detemiined by one having ordinary skill in 
the art 

More preferably the vitamin B3 compound is substantially uncomplexed in tiie 
CQmposttion prior to delivoy to die skin. Exenqdary apptoacbes to minimiyitig or 
prevendng tiie formation of undearable oomidexes inclucfe omission of matftriai^ which 
form substantially irreversible or otho- complexes wifli Hoe vitamin B3 compound, pH 
adjustment, ionic strengdi adjustment, the use of surfectams, and formulating vi^ieiein the 
vitamin B3 compound and materials v(4iich complex herewith are in di£feient phases. 
Such appmasibes are well widiin ^ level of oidmaiy skill in the art 

Thus, in a preferred embodiment, the vitamin B3 compound contains a limited 
amount of tihe salt form and is more preferably substantially free of salts of a vitamin B3 
compound. Preferably the vitamin B3 compound contains less than about 50% of such 
salt, and is more preferably essentially free of the sah form. The vitamin B3 compound 
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in the compositions hereof having a pH of firom about 4 to about 7 typically contain less 
tfian about 50% of the salt fonn. 

The vitamin B3 compound may be included as die substantially pure material, or 
as an extract obtained by suitable physical and/or chmiical isolation firom natural (e.g., 
plant) sources. The vitamin B3 compound is preferably substantially pure, more 
preferably essentially pure. 
B. Isolds 

In a preferred embodiment^ the compositions of the present invention contain a 
retinoid. The retinoid enhances the skin appearance benefits of die present invention, 
esspeciaUy in regulating skin condition, including regulating signs of skin aging, mote 
especially wrinkles, lines, and pores. 

As used herein, "retinoid" includes all natural and/or syndietic analogs of Vitamin 
A or retinoMike compounds ^iiich possess the biological activity of Vitamin A in the 
skin as well as the geometric isomers and stereoisomers of these conq)Ounds. The 
retinoid is preferably retinol, retinol esters (e.g., C2 - C22 aUo^l esters of retmol, 
including retinyl palmitate, retinyl acetate, retinyl ]»opionate), retinal, and/or retinoic 
acid (mcluding all-trans retinoic acid and/or 13-cis-retinoic acid), okto preferably 
retinoids otiier tfian retmoic acid. These con4)ounds are well known in the art and are 
commercially available fiom a number of sources, e.g., Sigma Chemical Company (St 
Louis, MO), and Boerhii^er Marmheim (Indianq)olis, IN). Other retinoids wfaidi are 
useful herein are described in U.S. Patent Nos. 4,677,120, issued Jun. 30, 1987 to Parish 
et al.; 4,885,31 1, issued Dec. 5, 1989 to Pariah et aL; 5,049,584, issued Sep. 17, 1991 to 
Purcell et al.; 5,124,356, issued Jun. 23, 1992 to Purcell et al.; and Reissue 34,075, issued 
Sep. 22, 1992 to Purcell et al.. Other suitable retinoids are tooopheryl-ietinoate 
[tocopherol ester of retinoic acid (trans* or ds-), adqsalene {6-[3-(l-adamantyl>4- 
mettioxyphrayl>2-naidithoic add}, and tazarotene (etfiyl 6-[2-(4,4- 
dimetiiylthiochroman-6-yl)-ethynyl]nicotinate). One or more retinoids mvy be used 
heiein. Prefbrrcd retinoids are retinol, retinyl pahnitate, retinyl acetate, retinyl 
propricmate, retinal and combinations thereof. More preferred are retinol and retinyl 
palmitate. 

The retinoid may be included as the substantially pure material, or as an extract 
obtained by suitable physical and/or diemical isolation from natural (e.g., plant) sources. 
The retinoid is preferably substantially pure, more preferably essentially pure. 

The compositions of tins invention may contain a safe and effective amount of 
the retinoid, such that the resultant composition is safe and effective for r^ulating alrin 
condition, preferably for regulating visible and/or tactile discontinuities in skin, more 
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preferably for regulating signs of skin aging, even more preferably for regulating visible 
and/or tactile discontinuities in. skin texture associated with skin ^ng. The 
compositions preferably contain finom or about 0.005% to or about 2%, more preferably 
0.01% to or about 2%, retinoid. Retinol is most [neferably used in an amoimt of fiom or 
about 0.01% to or about 0.15%; retmol esters are most preferably used in an amount of 
ftom or about 0.01% to or about 2% (e.g.. about 1%); retinoic acids aie most preferably 
used in an amount of fiom or about 0.01% to or about 0^5%; tocopheryl-ietinoate, 
adqialene, and tazarotene are most preferably used in an amount of fiom or about 0.01% 
to or about 2%. 

In a preferred embodiment, the ccmiposition contains both a retinoid and a 
Vitamin B3 compound. Tl^ retinoid is preferably used in the above amounts, and die 
vitamin B3 compound is preferably used in an amount of from or about 0.1% to or about 
10%, more preferably fiom or about 2% to or about 5%. 
C. Antj-InflamiTiatorv Agents 

A safe and efifective amount of an anti-inflanmiatory agent may be added to flie 
compositions of the subject mvention, preferably fiom about 0.1% to about 10%, more 
preferably fiom about 0.5% to about 5%, of the composition. The anti-infiammatoiy 
agent enhances fhe skin appearance benefits of the imsent invention, e.g.^ such agents 
contribute to a more uniform and accqitable skin tone or color. The exact amount of 
anti-inflammatory agent to be used in the compositions will depend on the particular 
anti-inflammatory agent utilized since such agents vary widely in potency. 

Steroidal anti-inflammatoiy agoits, including but not limited to, corticosteroids 
such as hydrocortisone, hydroxyltriamcuiolane, alpha-methyl d^camethasone, 
dexametiiasone-phosphate, beclomethasone dipropicmates, clobetasol valerate, desonide, 
desoxymethasone, desoxycorticosterone acetate, dexamethasone, dichlorisone, 
difioiasone diaoetate, diflucortolcme valerate, fluadrenolone, fluclwolone acetonide, 
fludrocortisone, fiumettiasone pivalate, fluosinolone acetonide, fluocinonide, flucortme 
butylesters, fiuocortolone, fiuprednidene (fluprednylidene) acetate, flurandrenolone, 
halcinonide, hydrocortisone acetate, hydrocortisone butyrate, metiiylprednisolone, 
triamcmolone acetonide, cortisone, oortodoxone, fluoetonide, fludrocortisone^ 
difluorosone diacetate, fluradrenolone, fludrocortisone, diflurosone diacetate, 
fluradrraolone acetonide, medrysone, amcinafel, amcinafide, betamethasone and tiie 
balance of its esters, chloroprednisone, chlor]xediiisone acetate, clocortelone, 
clescuiolone, dichlcmsone, diflurprednate, flucloronide, flunisolide, fluoromethalone, 
fiiq)erolone, fluprednisolone, hydrocortisone valerate, hydrocortisone 
cyclopentylpropionate, hydrocortamate, mq)rednisone, parametiiasone, prednisolone. 
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prednisone, beclomethasone dipropionate, triamcinolone, and mixtures tbeieof may be 
used The preferred steroidal anti-inflammatory for use is hydrocortisone. 

A second class of anti-inflammatory agents whidi is useful in die compositions 
includes the nonsteroidal anti^^inflammatory agoits. The variety of compounds 
encompassed by this group aro wdl-known to those skilled in the art For detailed 
disclosure of the chemical structure, qmlhesis, side effects, etc. of non-steroidal anti- 
inflammatory agoits, refierence may be had to standard texts, ingliyiinE Anti- 
inflammatory and Anti-Rh^iimiitift n^ipy, K. D. Rainsford, Vol. MH, CRC Press, Boca 
Raton, (1985), and Anti-mflflm matorv Agent s, rhemisri y and Pharmacology. 1, R. A. 
Sdierrer, et al., Academic Press, New Yoric (1974), each inooiporated herein by 
reference. 

Specific non-steroidal anti-inflammatory agoits useful in the composition 
invention include, but are not limited to: 

1) the oxicams, such as piroxicam, isoxicam, tenoxicam, sudoxicam, and 
CP-14,304; 

2) the salicylates, such as asphin, disaldd, benorylate, trilisate, sa&pryn, 
solprin, diflunisal, and fmdosal; 

3) die acetic acid derivatives, such as diclofenac, fenclofenac, indomethacin, 
sulindac, tolmetin, isoxepac, furofenac, tiopinac, zidometacin, acematacin, fentiazac, 
zomepirac, clindanac, oxqnnac, felbinac, and ketorolac; 

4) the fraamates, such as mefenamic, meclofenamic, flufenamic, niflmnic, 
and tolfenamic adds; 

5) the propionic acid derivatives, such as ibi;Q)rofen, naproxen, bmoxaprofen, 
flurbiprofen, ketoprofen, fenoprofen, fenbufen, indoimpfen, pirpiofen, carprofen, 
oxi^xraan, pranojnofen, miroprofm, tioxi^rofen, suprofen, alminoprofen, and 
tisynofenic; and 

6) the pyrazoles, such as phenylbutazone, oxyi^ienbutazone, fqpiazone, 
azapropazone, and trimediazone. 

Mixtures of these non-steroidal anti-inflammatory agents may also be employed, 
as weU as the dermatologically acceptable sahs and esters of these agents. Forexample, 
etofenamate, a flufenamic acid derivative, is particularly useful for topical application. 
Of flie nonsteroidal anti-mflammatory agents^ ibuprofen, mqmxen, flufenamic acid, 
etofenamate, aspirin, mefenamic acid, meclofenamic add, pkoxicam and felbin^ are 
prefemd; ibi^rofen, nq)roxen, etofenamate, a^irin and flufenamic acid are most 
preferred* 
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Finally, so-called "natural" anti-inflammatory agents are useful in methods of fhe 
subject invention* Such agents may suitably be obtained as an extract by suitable 
physical and/or chraucal isolation from natural sources (e.g., plants, fungi, by-products 
of microorganisms). For example, candelilla wax, alpha bisabolol, aloe vera, Manjistfaa 
(extracted from plants in die g^nis Rubia, particularly Rubia Coidifolial , and Guggal 
(extracted firom plants in the genus Commiphora, particularly Comminhora MukulV kola 
extract, chamomile, and sea whip extract, may be used. 

Additional anti-inflammatory agents useful herein include compounds of the 
Licorice (the plant gouis/species Glvcvnfaiza glabra^ family, mcluding glycyrrhetic acid, 
glycyrdmc acid, and doivatives thereof (e.g., salts and esters). Suitable salts of fhe 
foregomg compounds include metal and ammonium salts. Suitable esters include C2 - 
C24 saturated or unsaturated est^ of the adds, preferably Cio - C24, more preferably 
^16 " ^24- Specific exaixq>les of the foregoing include oil soluble licorice extract, the 
glycyrrhizic and glycyrrhetic adds ^mselves, monoammonium glycyniiizinate, 
monopotassium glycyniiizinate, dipotassium glycyrrhizinale, 1-beta-glycynhetic add, 
stearyl glycyrrfaetusate, and 3-stearyloxy-glycyrrhetinic add, and disodium 3* 
sucdnyloxy-beta-glycyrriietmate. Stearyl glycynhetinate is preferred. 
D. Sunscreens and Sunblocks 

E}qxisure to ultraviolet light can result in excessive scaling and tmture changes of 
Ifae stratum comeum. Therefore, the conqiositions of the subject invention preferably 
contain a sunscreen or sunblodc Suitable sunscreens or sunblocks may be organic or 
inorganic. 

A wide variety of conventional sunscreening agents are suitable for use herein. 
Sagarin, et al., at Chapter Vm, pages 189 et seq., of Cosmetics Sdence and Technolo^ 
(19721 discloses numerous suitable agents, and is incorporated herein by reference. 
Specific suitable sunscreening agents include, for example: p-aminobenzoic acid, its 
salts and its derivatives (ethyl, isobutyl, glyceryl esters; p-dimetfaylaminobenzoic add); 
anthranilates (i.e., o-amino-benzoates; methyl, mentfayl, jdienyl, benzyl, phenylethyl, 
linalyl, terpmyl, and cyclohexmyl esters); salicylates (amyl, i^yl, octyl, benzyl, 
menthyl, glyceryl, and di-pro-pyleneglycol esters); cinnamic add d^vatives (menihyl 
and benzyl esters, a-i^ienyl cinnamonitrile; butyl cinnamoyl pyruvate); 
dihydroxydrmamic add derivatives (umbelliferone, methylumbelliferone, metiiylaceto- 
umbelliferone): ttihydro^Qr-cinnamic acid derivatives (esculetin, methylesculetin, 
diqdmetm, and the glucosides, esculin and daphnin); hydrocarbons (diphenylbutadiene, 
stilbene); dibenzalacetone and brazalacetophenone; n^htholsulfonates (sodium salts of 
2-n^hthol-3,6-disulfonic and of 2-naphthol-6,8-disulfonic adds); di-hydroxynaphthoic 



wo 98/52535 



39 



PCrAJS98/09722 



acid and its salts; o- and p-hydioxybiphenyldisulfonates; coumarin derivatives (7- 
hydroxy, 7-methyl, 3-phenyl); diazoles (2-acetylO-bromcdndazoIe» phenyl benzoxarole» 
methyl naphlhoxazole, various aiyl benzothiazolcs); quinine salts (bisul&te, sulfate, 
chloride^ oleate, and tannate); quinoline derivatives (8-hydroxyquinoline salts» 2- 
phenylquinoline); hydroxy- or methoxy^-substituted benzophmones; uric and violuric 
acids; tannic acid and its derivatives (e.g., hexaediylether); (butyl cart)otoi) (6-propyl 
piperonyl) ether; hydroquinone; benzophenoJMS (oxybenzene, sulisobenzone, 
dioxybenzone» benzoresordnol, 2;2',4,4 -tetrahydroxybenzophenone, 2^*-dihydroxy-4,4 - 
dimefhoxybenzophenone» octabenzone; 4-isoprapyldibenzoyImethane; 

butylmetfaoxydibenzoyhnethane; etocrylene; octocrylene; [3-(4'-methyIbenzylidene 
boman-2-one) and 4-isopropyI-di-benzoylmediane. 

Of these, 2-ethyIhexyl-p-mefhoxycinnamate (commercially available as PARSOL 
MCX), 4,4 -t-butyl metfioxydibenzoyl-methane (commercially available as PARSOL 
1789), 2-hydroxy-4-medioxybenzDphenone, octyldimethyl-p-aminobenzoic acid, 
digalloyhrioleate, 2,2-dihydroxy-4-metiK>xybenzophenone, ethyl-4-(bis(hydroxy- 
propyl))aminobenzDate, 2-ettiylhexyl-2-cyano-33-diphenylacrylate, 2-ethylhexyl- 
salicylate, glyceryl-p-aminobenzoate, 33,S-tri-inethylcyclohexyIsalicylate, 
metbylantfaranilate, p-dimethyl-aminoboizoic add or amznobenzoate, 2-ethylhexyl-p- 
dimetfayl-amino-benzoate, 2-phenylbenzimidazole-^S-sulfonic acid, 2-(p- 
dimethylaminophenyl)-S-sulfonicbenzoxa2K>ic acid, octocrylene and mfoctures of these 
compounds, are preferred. 

More preferred organic sunscreens useful in the compositions useful in the 
subject invention are 2-cthylhexyl-p-methoxycinnamate, butybnettioxydibenzoyl- 
methane, 2-hydroxy-4-methoxybenzD"phaione, 2-i^ienylbenzimidazole-5-5ulfaiiic acid, 
octyldimefliyl-praminobenzoic acid, octocrylene and mixtures thoneof. 

Also particularly useful in the compo^tions are sunscreens such as those 
disclosed in US. Patent No. 4,937^70 issued to Sabatelli on June 26, 1990, and U.S. 
Patent No. 4,999,186 issued to Sabatelli & Spimak on March 12, 1991, both of vriiich are 
incorporated herein by reference. The suns^eening agents disclosed therein have, in a 
single molecule, two distinct chromophore moieties which exhibit different uttm-violet 
radiation absorption spectra. One of the chromophore moieties absorixs predominantly in 
die UVB radiation range and the other absorbs strongly in the UV A radiation range. 

Preforred members of this class of sunscreening agents are 4-N,N-(2- 
etfaylhexyl)methyl-aminobrakzoic add ester of 2,4-dihydn>xybenzo]^enone; N,N-di-(2- 
ediylhexyl)-4-aminobmzoic acid ester with 4-hydioxydibmzoylmethane; 4-NJ^-(2* 
etiiylhexyl^ethyl-aminobenzoic acid ester with 4-hydro}grdibenzoylmedfflne; 4-N,N-*(2* 
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ethylhexyl)methyl-aimnobenzoic acid ester of 2-hydroxy-4-(2- 
hydroxyethoxy)beDzophenone; 4-NJ4-<2-ethylhexyl>methylaminobcnzoic acid ester of 
4^2-hydroxyethoxy)dibenzoylmethane; N^Kli-(2*ethylh^l>4-aiiiiiiobeiizDic acid 
ester of 2-hydroxy-4-(2-hydroxyethoxy)bttizophenone; and NJsf-di-(2-ethylhexyl>4- 
aminobenzoic acid ester of 4-(2-hydroxyethoxy)dib^[izoylmelhane and mixtures thmof. 

Especially preferred sunscreens or sunblocks include 
butylmethoxydibenzoylmetfaane, 2-etfaylhexyl-p-methoxycinnamate, phenyl 
benzimidazole sulfonic acid, and octocrylene. 

A safe and efifecti ve amount of the sunscreen or sunblock is used, typically from 
about 1% to about 20%, more typically from about 2% to about 10%. Exact amounts 
will vary depending upon the sunscreen chosen and the desired Sun Protection Factor 
(SPF). 

An agoit may also be added to any of the compositions useful in the subject 
invention to improve the skin substantivity of fliose compositions, particularly to enhance 
their resistance to bdng washed off by water, or nibbed off. A preferred agent which 
will provide tfiis benefit is a copoljrmer of ethylene and acrylic acid. Conq)ositions 
comprising this copolymer are disclosed m U.S. Patent 4,663,157, Brock, issued May 5, 
1987, ^ch is mcotporated herein by reference. 
E. Anti-Oxidants/Radical Scavengers 

Preferred compositions of the ^bject invention include an anti-oxidant/radical 
scavenger. The anti-oxidant/radical scaven^ is especially useful for providing 
protection agamst UV radiation ^^ch can cause mcreased scaling or texture changes in 
the stratum comeum and against other envirommntal agents which can cause skin 
dam^e. 

A safe and effective amount of an anti-oxidant/radical scavenger may be added to 
the compositions of the subject mvention, preferably fiom about 0.1% to about 10%, 
more preferably fiom about 1% to about 5%, of the composition. 

Anti-oxidants/radical scavengers such as ascorbic add (vitamin C) and its salts, 
ascorbyl esters of fetty adds, ascorbic acid derivatives (e.g., magnesium ascorbyl 
pho^hate), tocopherol (vitamin E), tocopherol soibate, tocoidierol acetate, o&er esters of 
tocopherol, butylated hydroxy benzoic adds and theb salts, 6-hydroxy-2,5,7,8- 
tetramethylchroman-2-carbo}7lic acid (commercially available under die tradename 
Trolox^), gallic add and its alkyl esters, especially propyl gallate, uric add and its salts 
and alkyl esters, s<»rbic acid and its salts, amines (e.g., NJ4-diethylhydroxylamine, 
amino-guanidine), sulfhydryl compounds (cg^ glutathione), dihydroxy fumaric acid and 
its salts, lycine pidolate, arginine pilolate, noidihydroguaiaredc add, bioflavonoids. 
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lysine, methiomne, proline, superoxide dismutase, silymarin, tea extracts, grape skin/seed 
extracts, melanin, and rosemary extracts may be used. Preferred anti-oxidants/radical 
scavengers are selected horn tocopherol sorbate and other esters of tocopherol, more 
preferably tocopherol sorbate. For ^cample, the use of tocopherol sorbate in topical 
compositions and aj^licable to the present invention is described in U.S. Patent No. 
4,847,071, issued on July 11, 1989 to Donald L. Bissett, Rodney D. Bush and Ranjit 
Chatterjee, incorporated herein by reference. 
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F. Chelators 

As used heredn, ''chelating agent** means an active agent capable of removing a 
metal ion from a system by fomiing a complex so timt the metal ion cannot readily 
participate in or catalyze chmical reactions. The inclusion of a chelatii^ ageat is 
especially useful for providing protection against UV radiation which can contribute to 
excessive scaling or skin texture changes and against other environmental agents which 
can cause dcin damage. 

A safe and effective amount of a chelating agent may be added to the 
compositions of tiie subject invention, preferably firom about 0.1% to about 10%, more 
preferably fiom about 1% to about 5%, of the composition. Exemplary chelators that are 
useful herein are disclosed in U.S. Patent No. 5,487,884, issued 1/30/96 to Bissett et al.; 
International Publication No. 91/16035, Bush et al., published 10/31/95; and 
International Publication No. 91/16034, Bush et al., published 10/31/95; all incorporated 
herein by reference. Prefeired chelators useful in compositions of the subject invention 
are furildioxime and derivatives thereof. 

G. OrganigBydroxyAcicM 

Compo^tions of the present invention may comprise an organic hydro3Qr add. 
Suitable hydros^ adds include - Cig hydro}gr acids, preferably Cg or below. The 
hydroxy acids can be substituted or unsubstituted, straight diain, branched diain or 
cyclic (preferably straight chain), and saturated or unsaturated (mono- or poly- 
unsaturated) Qnreferably saturated). Non-limiting examples of suitable hydroxy acids 
indude salicylic acid, glycolic add, lactic acid, 5 octanoyl salicylic add, 
hydroxyoctanoic add, hydroxycsq>rylic add, and lanolin fatty acids. Preferred 
concentrations of the organic hydroxy add range from about 0.1% to about 10%, more 
preferably fiom about 0.2% to about 5%, also preferably fix)m about 0*5% to about 2%. 
Salicylic add is ]veferred. The organic hydroxy acids enhance the sidn appearance 
benefits of the presmt invention. For example, &e organic hydroxy adds tend to 
iin|H0ve fhe texture of the skin. 

H. DesquawfttiPP Asgnts^^oHants 

A safe and effective amount of a desquamation agent may be added to the 
compo^tions of the subject invration, more preferably from about 0.1% to about 10%, 
even more preferably from about 0.2% to about 5%, also preferably from about 0.5% to 
about 4% of the composition. Desquamation agents enhance the skin appearance 
benefits of the present inventiorL For example, the desquamation agents tend to improve 
the texture of the ddn (e*g., smoothness). A variety of desquamation agents are known 
in the art and axe suitable for use herein, induding but not limited to flie organic hydroxy 
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agents described above. One desquamation system that is suitable for use herein 
comprises sulfliydxyl compounds, and zwitterionic surfactants and is described in 
copending plication Serial No. 08/480,632, filed on June 7. 1995 in the name of 
Donald L. Bissett, conesponding to PCT Application No. US. 95/08136. filed «29/95, 
each incoiporated herein by reference* Anodier desquamation systrai that is suitable for 
use herein comprises salicylic acid and zwitterionic surfactants and is described in 
copending patent application Serial No. 08/554,944, filed on November 13, 1995 as a 
continuation of Serial No. 08/209,401, filed on March 9, 1994 in the name of Bissett, 
corresponding to PCT Application No. 94/12745, filed 1 1/4/94, published 5/18/95, each 
incorporated hsmn by rderence. Zwitterionic sur&ctants such as described in tiiese 
^plications are also usefiil as desquamatory ag«its herein, with cetyl betaine bemg 
particularly preferred. 
L Skin LightenineAeenty 

The compositions of tiie present invffltion may comprise a skin lightening s^ent. 
When used, the compositions preferably comprise from about 0.1% to about 10%^ more 
preferably finom about 0.2% to about 5%, also preferably fiom about 0.5% to about 2%, 
of a skin lightening agent. Suitable skin lightening agents include tiiose known in the art, 
including kojic acid, arbutin, ascorbic add and derivatives thereof, e.g., magnesium 
ascorbyl phosphate. Skin lightening agents suitable for use herein also mclude those 
described m copendmg patent application Serial No. 08/479,935, filed on June 7, 1995 in 
the name of Hillebrand, corresponding to PCT Application No. U.S. 95/07432, filed 
6/12/95; and copendmg patent application Serial No. 08/390,152, filed on February 24, 
1995 in the names of Kalla L. Kvahies, Mitchell A. DeLong, Barton J. Bradbury, Curtis 
B. Motiey, and John D. Carter, corresponding to PCT Application No. U.S. 95/02809, 
filed 3/1/95, published 9/8/95; all iiKxirporated herein by reference. 
J. Skin Conditioners 

Preferred compositions of the invention comprise an optional skin conditioning 
component comprising one or more skin conditioning con4>ounds. The skin 
conditioning component is usefid for lubricating ti» skin, increasing the smootimess and 
siq)pleness of the skin, preventing or relieving dryness of die skin, hydrating the skin, 
and/or protecting the skin. The skin conditioning component enhances the skin 
appearance imjKOvements of the present invoition, including but not limited to 
essentially immediate visual improvemoits in skin appearance. The ddn conditioning 
component is pte&xahly selected txm the group consisting of emollients, humectants, 
moisturizers and mixtures thereof. The skin conditi(ming component is preferably 
present at a level of at least about 0.1%, more preferably fixnn about 1% to about 99%, 
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even more preferably fiom about 1% to aboiU 50%, still more preferably from about 2% 
to about 30% and most preferably from about 5% to about 25% (e.g., about 5% to about 
10% or 15%). 

A variety of emollients may be employed. These emollients may be selected 
fiom one or more of the following classes: Tr^yceiide esters vAuch. include, but are not 
limited to, vegetable and animal &ts and oils such as castor oil, cocoa butter, safiRower 
oil, cottonseed oil, com oil, olive oil, cod liver oil, almond oil, avocado oil, palm oil, 
sesame oil, squalene, Idkui oil and soybem oil; Acetoglyoeride esters, such as acetylated 
mom^ycerides; Ethoxylated glyoerides, such as ethoxylated glyceryl monosteaiate; 
AUgrl esters of fritty adds having 10 to 20 carbon atoms y/iuch include, but are not 
limited to, methyl, isopropyl, and butyl esters of fetty acids such as hexyl laurate, 
isohexyl laurate, isohexyl palmitate, isoprop)^! palmitate, methyl palmitate, decyloleate, 
isodecyl oleate, hexadecyl stearate de<^l stearate, isopropyl isostearate, methyl 
isostearate, diisopn^yl adipate, diisohexyl adipate, diheiQrldecyl adipate, diisopropyl 
sebacate, lauryl lactate, myiistyl lactate, and cetyl lactate; Alkenyl esters of fatty adds 
having 10 to 20 carbon atoms such as ol^l myiistate, ol^l stearate. and oleyl oleate; 
Fatty adds having 10 to 20 caibon atoms such as pelaigonic, lauric, myristic, pahnitic, 
stearic, isostearic, hydroxystearic, oldc, linoldc, ricinoldc, aradiidic, behenic, and 
erudc adds; Fatty alcohols having 10 to 20 carb<m atoms such as lauryl, myristyl, cetyl, 
hexadecyl, stearyl, isosteaiyl, hydroi^stearyl, oleyl, ridnoleyl, behenyl, erucyl, and 2- 
octyl dodecanyl alcohols; Lanolin and lanolin derivatives sudi as lanolin, lanolin oil, 
lanolin wax, lanolin alcohols, lanolin &tty adds, isopropyl lanolate, ethoxylated 
diolesterol, propojtylated lanolin alcohols, acetylated lanolin alcohols, lanolin alcohols 
linoleate, lanolin alcohols ricinoleate, acetate of lanolin alcohols ricinoleate, acetate of 
ethoxylated alcohols-esters, hydrogenolysis of lanolin, ethoxylated hydrogenated lanolin, 
and liquid and semisolid lanolin absorption bases; Polyhydric alcohol esters sudi as 
ediylene glycol mono and di-&tty add esters, diethylene glycol mcmo-and di-fittty add 
esters, polyethylene glycol (200-6000) mono- and di-£ttty add esters, propylene glycol 
mono- and di-&tty add esters, polypropylene glycol 2000 mcmooleate, polypropylene 
^yool 2000 monostearate, edun^lated propylene glycol nsonosteaiate, glyceryl mono- 
and di-&tty add esters, pdyglycerol polyfitty esters, ethoxylated glyceryl monostearate, 
1,2-butylene glycol monostearate, 1,2-butylene glycol distearate, soibitan fiitty add 
esters, and polyoxyethylene sorbitan &tty acid esters; Wax esters such as beeswax, 
spemiaoeti, myristyl myristate, steaiyl stearate; Beeswax derivatives such as 
polyoxyethylene sorbitol beeswsuc vMcb. are reaction products of beeswax with 
ethoxylated sorlntol of varyii^ ediylene oxide contrait, forming a mbcture of ether esters; 
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Vegetable waxes including, but not limited to» camauba and candelilla waxes; 
Phospholipids such as lecithin and derivatives; Sterols including, but not limited to, 
cholesterol and cholesterol &tty add esters; and Amides such as fatQr acid amides, 
ethoxylated Mty acid amides, and solid fetty acid alkanolamides. 

Additional types of conditioning compounds are humectants of the polyhydric 
alcohol-type. Typical polyhydric alcohols include polyalkylene glycols and more 
preferably alkylene polyols and ibet derivatives, includmg propylene glycol, 
dipropylene glycol, polyi»opylene glycol, polyethylene glycol and derivatives thereof, 
sorbitol, hydroxypropyl sorfaitol, eiythritol, &reitol, pentaerythritol, xylitol, glucitol, 
mannitol, hexylene glycol, butylene glycol (c.g*, 1,3-butylcne glycol), hexane triol (e.g., 
1,2,6-hexanetriol), glycerol, etfioxylated glycerol, propoxylated glycerol, sodium 2- 
pyrrolidone-5-carbo3Qriate, soluble collagen, dibutyl phthalate, gelatin and mixtures 
fliereof* 

Also useful herein are guanidine; glyoolic acid and glycolate salts (e*g. 
ammonium and quaternary all^l ammonium); lactic acid and lactate salts (e.g. 
ammonium and quaternary, alkyl ammonium); aloe vera in any of its variety of forms 
(e.g., aloe vera gel); sugar and starch derivatives (e.g., alkoxylaled glucose); hyalunmic 
acid and derivatives thereof (e.g., salt derivatives such as sodium hyaluraonate); 
lactamide monoethanolamine; acetamide monoethanolamine; urea; panthenol; sugars; 
starches; silicone fluids; silicone gums; and mixtures thereof. Also useful are the 
propoxylated glycerols described in U.S. Patent No. 4,976,953, which is description is 
incorporated herein 1^ reference. Other useful conditioning compounds include the 
various C1-C30 monoesters and polyesters of sugars and related materials such as 
described haem in reference to the hydrojAobic component. 

The above listed compounds may be incorporated sii^ly or in combination. 

Compositions containing the skin conditioning component tend to have a 
prefeued Hydration Factor. Preferred compositions of the present invention have a 
Hydration Factor of at least zero as measured by the Skin Moisturizer Hydration Test 
The Skin Moisturizer Hydration Test evaluates and compares the m-vivo, hydration 
ef&cacy of topical compositions. The test method utilizes a Courage and Khazaka 
Comeometer 820 PC to measure the electrical capacitance of the skin surfece. Without 
being limited by theory, it is believed that the electrical capacitance is an indirect 
measurement of water presence and therefore skin surfece hydraticm. 

The Skin Moisturizer Hydration Test is determined using at least 16 subjects in 
general good health (fiee of medical conditions, adverse reactions or sensitivities which 
might affect the skin test results). In graeral, the products to be tested are q)plied to the 



wo 98^1535 



PCT/US98/09722 



46 

fcneanns of each subject, in an area not having excessive amounts of hair, dennatitis or 
scars. More specifically, at least two, 3x4 cm2, test regions are identified on the volar 
region of the same forearm. The composition of the present invoition is applied to one 
test regicm (3|;tl /cn^) and a referaice (or control) composition is appUed to the other test 
region (3^1 /cm2). 

An oil-in-water emulsion isoviding a specific level of hydration and having the 
folloivmg formulation is used as &e reference con^Misition: 





Ingredient (CTFA Name as ^licable) 


Weight % 


PHASE A: 


Water U.S.P. 


78.96 




Disodium EDTA 


0.15 




Glyceiin 


5 


PHASES: 


Cetyl hydroxy ethyl cellulose 


0.15 




Methyl Paraben 


0.25 


PHASE C: 


Cetyl Alcohol 


0.5 




Steaiyl Alcohol 


0.5 




Bdienyl Alcohol 


0.5 




Cetyl ridnoleate 


3 




Stearedi-2 (Brij 72) 


1.05 




Distearyldimonium chloride (Varisoft TA-100) 


0.25 




Propyl Paraben 


0.10 




Myristyl myristate 


1.5 




Caprylic/Cq>ritryglycerides 


1.5 




MinmdoU 


2 




Fatty acid ester of sugar* 


1 




Polypropylene glycol-] 5 steaiyl ether (Arlamol E) 


1.05 


PHASED: 


dimefliicone 10 est (Dow Coming) 


2 


PHASE E: 


Ben^l Alcohol 


0.5 


PHASE F: 


S0%NaOH 


0.04 



A C1-C30 monoester or polyesto- of sugars and me or more caiboxylic add moieties as desmbed 
herein, |»eferabty a sucrose polyester in which the degree of esterificatioa is 7-8, and m whkh die fyoy 
acid moieties are CIS mono- aod/or di-misaturated and behenic, m a motor ratio of uisatiirates:beh«ic of 
1 :7 to 3:5, more itfefinably iht octaester of sucrose m which diere are about 7 befaenic boxy acid moieties 
and about 1 oleic acid moiety in the molecule, e.g., sucrose ester of cotttmseed oil fttty acids^ e.g., SEFA 
Cottonate. 
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Blend the A phase components with a suitable mixer (e.g., Tekmar model 
RW20DZM)» healing while stilling to a temperature of Adddiecetyl 
hyraxy ^yl cellulose and methyl paraboi wiUi mixing at about 70-80*'C to melt Ifae 
compcNients. Separately, blrad the C i^iase components and mill to obtain an accq)tably 
nnooth mixture (e.g., usipg a Tekmar TSO Mill), Add ibc C phase mixture to the above 
mixture and mix. Remove die combination fiom the bath, widi continued stirriqg, once 
die temperature reaches about 4S^C Add the dimethicone and mix. Add and mix in the 
benzyl alcohol, then the NaOH. AdjustthepHasnecessary to 7. 
Test Method: Apply the composition to die subject's ddn as described above. Spread 
tiie composition on die test region by nibbing in a circular motion, using a cotted finger 
until the product has blmded into the skin completely. Take electrical c^)acitance values 
with the comeomet^ at baseUne (before product application) and then 3 hours, and 6 
hours after product s^licadon. The comeometer probe should be wiped clean before 
each test site reading using a non-linting material such as a Kimwipe and zeroed {gainst 
a dry clean surface to test the in^rity of the system . 

For each subject, hydration measurements on treated sites will be baseline 
subtracted (die resultmg values bemg refened to as "^measurement unit**). A multi-factor 
analysis of variance using Fisdier's least significant difference analysis should be applied 
to compare data between products. 

A conq)arative]y higher comeometa reading indicates higher skm sur&ce 
cqiadtance and therrfore higher skin surfiK» water content or by d^ The difiference 
between the comeometer values of reference composition and the test formulation 
(i;i4iich have been baseline adjusted) is the hydration &ctor and is illustrated by die 
following formula: 

Hydration Factor - ("Measurement Unit^tesj fiHmuhtkm) * CMeasurement Unit"refereMc 

fimnulatiaD) 

Preferred compositions of die present invention have a Hydration Factor of 
greater dian about 0, preferably about 1 .5 or more, more preferably about 2 or more. 
Preparation of Compositions 

The compositions of the present invention are generally prepared by conventional 
methods such as are known in die art of makii^ topical compositions. Such methods 
typically involve mixing of die ingredients in one or more steps to a relatively uniform 
state, with or widiout heating, cooling, ^plication of vacuum, and die like. 
Mediods for Regulating Skin Condition 
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The coziqx>sitions of the present invention are useful for regulating m^ip qi^li^ n 
skin condition (especially human skin, more especially human &cial skin), including 
regulating visible and/or tactile discontinuities in ddn» e.g.» visible and/or tactile 
discontinuities in skin texture, more especially discontinuities associated with skin aging. 

A wide range of quantities of the compositions of the }»esent invention can be 
raiployed to provide a skin a]^>earance and/or feel benefit Quantities of the presmt 
conqx>sitions which are typically appUed per ^plication are» in mg composition/cm^ 
skin» from about 0.1 mg/cm^ to about 10 mg/cm^. A particularly useful q^lication 
amount is about 2 mg^an^. Typically applications would be on the mler of about once 
per day, however implication rates can vary fix>m about once per week up to about thiee 
times per day or more. 

The compositions of tins invention jnovide a visible improvement in skin 
condition essentially inunediately following aj^lication of the composition to the skin. 
Such immediate improvement involves coverage or mflgkmg of skin imperfections such 
as lextural discontinuities (including those associated with ddn aging, such as enlarged 
pores), and/or providii^ a more even skin tone or colon 

In apieferred embodunent, the con^Kisition includes an active which chronically 
regulates skin condition and is topically applied chronically. "Chronic topical 
plication" and the like involves continued topical application of the conqx)sition over 
an extended period during the sutgecfs lifetime, preferably for a period of at least about 
one week, more preferably for aperiod of at least about one month, even more preferably 
fm at least about three months, even more preferably for at least about six montiis, and 
more preferably stiU for at least about one year. Chronic regulation of skm condition 
mvolves imixovement of skm condition following multiple topical plications of the 
composition to the skin. While benefit are obtainable after various niaxinnim periods of 
use (e.g., five, ten or twenty years), it is preferred that chronic application continue 
throughout the subject's lifetime. Typically qiplications would be on the order of about 
once per day over such extended periods, however {q^lication rates can vary from about 
once per week up to about three times per day or more. Regulating skin condition 
involves topically {flying to the skin a safe and effective amount of a coix^)osition of 
tiie present invention. The amount of die composition vrtiich is applied, the frequency of 
application and the period of use will vary widely depending upon the active levels of a 
given composition and tiie level of regulation desired, e.g., in light of the level of skin 
agu^ I»esent in the subject and tiie rate of fiirtiier ddn agii2g. 

Regulating skin condition is preferably practiced by qyplying a con^sition in 
the form of a skin lotion, cream, cosmetic, or the like which is intended to be left on the 
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skin for an extended period, for some esdietic, prophylactic, dierapeutie or other benefit 
(i.e., a '*leav&H)n'* composition). As used herem, "ieave-on" compositions exclude rinse- 
off skin cleansing products. After applying tiie composition to the skin, the leave-on 
composition is preferably left on the skin for a period of at least about 15 muuites, more 
preferably at least about 30 minutes, even more peferably at least about 1 hour, most 
preferably for at least several hours^ e.g., up to about 12 hours. 
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Examples 

The following examples fiuther describe and demonstrate embodiments witfiin 
ibs scope of the preset invmtion. The eKan4)les are given solely for Ae purpose of 
illustration and are not to be construed as limitations of the present invmtion, as many 
variations thereof are posable witibout departing fiom the spirit and scope of the 
invention. Where aj^licable, ingredients are given m CTFA name. 

B?tpmp|es 1-3 

Oil-in-wator eimilaons are prepared fiom the following ingredients using 
conventional formulating techniques. 







Exl 


Ex2 


Ex3 


Phase A 


distilled water 


qs 100 


qs 100 


qs 100 


Phase B 


Glycoiii 


5 


5 


5 




Ti02 


0.75 


0.75 


0.75 


PhaseC 


glycerin 


1 


1 


1 




EDTA 


0.1 


0.1 


0.1 




Carbopol954 


0.68 


0.5 


0.5 




Carhopol 1382 


0.1 


0.1 


0.1 


PhaseD 


Cetyl Alcohol 


0.72 


0.72 


0.72 




Steaiyl Alcohol 


0.48 


0.48 


0.48 




Stearic Acid 


0.1 


0.1 


0.1 




PEG-lOOStearate 


0.1 


0.1 


0.1 




Arlatoiie2i21 


1 


1 


1 




SUicone Q21403 


2 


2 


2 




Fatty acid ester of sugar ^ 


0.67 


0.67 


0.67 




Tocopherol Acetate 


0 


0 


0.5 




Macinamide 


2 


2 


2 


Phase E 


distilled water 


2 


2 


2 




NaOH 


to neutralize 
Caibopols 


to neutralize 
Carhc^Is 


to neutralize 
Carbopols 


Phase F 


Urea 


2 


0 


0 




D-Panthenol 


0 


0 


0.5 




distilled water 


5 


5 


5 


Phase G 


Glydant Plus 


0.1 


0.1 


0.1 




Glycerin 


1 


1 


1 




distilled water 


1 


1 


1 


Phase H 


Methyl Isostearate 


U3 


0 


0 




Isopropyl Isostearate 


0 


1.33 


1.33 




Retinol 


0 


0 


0.04 




BHT 


0 


0 


0.05 




Tween20 


0 


0 


0.04 
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^ A C1-C30 monoester or polyesler of sugars and one or more carboxylic acid mokties as described 
hmin. prefinably a suopose polyesler in which die degree of esterification is l-i, and m ^iriiich die fatty 
acid moieties are CIS mono- and/or di*unsaturated and beboiic, in a molar ratio of nnsaturateszbdienic of 
1:7 ID 3:3, more prdoably die octaesto* of sumse in which diere are about 7 bdienic fatQr acid moieties 
and about 1 oleic acid moie^ in Ae molecule, e.g^ sucrose estv of cottonseed oil fatty adds. e.g.» SEFA 
Cottonate* 

First, sparge Phase A ingredients using nitrogen for approximately 15 minutes. 
Phase B ingredients axe milled until the I1O2 is homogeneously dispersed, and then 
added to Phase A. Phase C ingredients are tl^n dispersed into Phase A/B until uniform 
using propeller type mixing and heated the mixture to about 75^C. In a separate vessel. 
Phase D ingredients are combined and heated to about 75X- The mixture of phases 
A/B/C are then blank^ed with a slow, steady stream of nitrogen. Next the Phase D 
ingredifflts are homogenized into the mixture of phases A/B/C using any rotor/stator type 
of homogenizer for approximately 15 minutes. After the 15 minutes, Hbc mixing is 
switched to low rpm sweep mixing. Next, phase E ingredients are combined and added 
to the mixture of phases A-D, Once phase E is mixed and tl^ batch mixture is 
homogeneous, the entire batch mixture is cooled. When the batch is cooled to about 
50°C, phase F ingredients are added and homogenized. V^/b&x the batch is cooled to 
about 40^C, phase G ingredients are added to the batch mixture. Lastly, y/h&n the bateh 
mixture is cooled to about 30^C, the phase H ingredients are combined to die batch 
mixture. Mixing is continued until the batch mixture is uniform. 

A]^ly ihe composition to a subject's &cial s^n at the rate of 2 mg 
composition/cm^ skin to |Hovide an essentially immediate visual improvement in skin 
i^pearance, e.g., reduced visibility of pores and a more even skin tone. Apply the 
composition to a subject's face at the same rate once or twice daily for a period of 3*6 
montlis, to improve skin sur&ce texture, including diminishing fine lines and wrinkles, in 
addition to the essentially immediate improvements in appearance. 

Examples 4-5 

Oil-in-water emulsions are prepared from the following ingredients using 
conventional formulating techniques. 







Ex4 


Ex5 


Phase A 


distilled water 


qslOO 


qslOO 


Phase B 


Glycerin 


6 


6 




r,02 


0.75 


0.75 


Phase C 


Glycerin 


3 


3 




Carbopol954 


0.4 


0.4 
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EDTA 


0.1 


0.1 


Phase D 


Cetyl Palmitate 


1.5 


1.5 




Cetyl Alcohol 


2.25 


225 




Stearyl Alcohol 


1-5 


1.5 




Stearic Acid 


0.31 


031 




PEO-lOOStearate 


0.31 


0.31 




Silicone Wax DC2S01 


2 


2 




DC3225C 


1.88 


1.88 




Dimethicone 200/350cst 


0.63 


0.63 




Tocopherol Acetale 


0 


0.5 




Niacinamide 


2 


2 


Phase E 


distilled water 


2 


2 




NaOH 


to 

neutralize 
Carfoopol 


to 

neutralize 
Carbf^l 


Phase F 


D-Panthenol 


0 


0.5 




distilled wi^ 


0 


5 


Phase G 


GlydantPlus 


0.1 


0.1 




distilled water 


1 


1 




glycetin 


1 


1 . 


Phase H 


Isopiopyl Pahnitate 


1.25 


1.25 




Retinol 


0 


0.04 




TweenSO 


0 


0.04 


BHT 


0 


0.05 



Prepare in the maimer described for Examples 1-3. 

Apply the composition to a subject*s fecial skin at fte rate of 2 mg 
composition/cm^ skin to provide an essentially immediate visual improvement in skin 
^earance» e.g.» reduced visibility of pores and a more even skin tone. Apply the 
composition to a subjects face at the same rate once or twice daily for a period of 3-6 
months, to improve skin surf^ texture, including diminijahi ng fine lines and wrinkles, in 
addition to the essentially immediate improvCTients in iqypearance. 

While particular embodiments of the subject invention have been described, it 
will be obvious to those Stilled in the art that various changes and modifications to tiie 
subject invention can be made withoiit dqiarting fixmi tiie spirit and scope of tiie 
invention. It is intended to cover, m the q^pended claims, all such modifications that axe 
within the scope of the subject invention. 
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What is chimed is; 

L A topical onulsiM compositicni characterized in Oat it is ffxmed by combining components 
comprising: 

(a) from l%to98%ofaiiydnqihobicphase; 

(b) from 1% to 98% of a hydfoi^iilic {riiase; and 

(c) fitrni 03% to 2% of pigmentHiy grade particulate material liavtng a refiactive index of at 
least 2, preferably fiXMn 2 to 3, and a neat primary paiticle size of from greater llian 100 nmtt> 
300 rnn. 

2. The composition of Claim 1 wherein said pigmentary grade particulate material is selected from 
die group consisting of Ti027 ZnO, Zr02. and omibinations tboreof 

3. The composition of any of die preceding claims vAeiein die pigmentary grade partiodate 
material is Tlp2, 

4. The compositian of any of the preceding claims comprising: 

(a) an omilsifier ca surfiictant selected frcmi die group ccmsisting of hydrqdulic, n<m-ionic 
emubifiers and snr&ctants having an HLB of at least 8, preferably in an amount frcmi 0.05% to 
5%, mm prefeably 0.05% to 1%; 

0>) a structuring agfflathavmg an HLB of from Ito 8 and a melting point of at least 45"^ 
prefmbly in an amount from 1% to 20%» more preferably 2% to 9%; and 
(c) a tfiidcaiing ^ent selected from die groiq> consisdng of caiboxylic acid polymers^ 
crosslmked polyaciylate polymm, polyacrylamide polymers, and nuxtures diereot preferablty hi 
an amount from 0.1% to 5%, more i»pefefably 025% to 2%. 

5* ThecMnpotition of Claim 4 i^erein the sur&ctant conqirises a compound selected from the group 
consisting of 8tearedi-2U c^earedi-20, cetearedi-12, sucrose cocoate, stear^-100, reC-lOO stearate, and 
mbctures diereol; die structuring i^ent is selected fiiMD die group consistfaig of saturated C14 to C30 fatly 
alcohols, saturated C|g to C30 tetty alcdiols conlainuig from 1 to 5 moles of ediyloie oxide, saturated 
^16 ^ ^30 saturated Cfg to C30 mongglycerol ethers, saturated C15 to C30 hydroxy Ihtty acids, 
Ci4 to C30 hydroxyboed and nonhydroxylated saturated My acids, C14 to C30 sanirated edioxylated 
fatty acids, ammes and akdiols containing from 1 to 5 mofes of ediylene (»ude diob, C14 to C30 
saturated glycoyl mono esters wids a monogtyceride content of at least 40%, C14 to C30 saturated 
polyglycerol esters having from 1 to 3 alkyl group and fic»n 2 to 3 saturated glycerol units, C14 to C30 
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glyceryl mono ethers, C]4 to C30 sorbitan mcmo/diesters, C]4 to C30 saturated etboxylated sorbitan 
moooAdiestm with 1 to 5 moks of ethylene oxide, C14 to C30 ratuiated methyl ghicoside estefs, C14 to 
C30 saturated sucrose mono/diestets, C14 to C3Q saturated etfaoxylated methyl glucoside estos wtth 1 to 
5 moles of ethylene oxide, C14 to C3Q saturated polyghicosides having an aven^ of between 1 to 2 

glucose units and mixtures diereof; and Ae thidwmng agent is selected frmn group omsistnig of 
oosslinked pofyacryfatte polymm, pcriyaciylaniide polymers, and mixtures ihoeof. 

6. The compositiim of any of the preceding claims whoein said pigmentary grade particubte 
material has a primary particte size in tiie composition of fiomgreato'd lOOnmto lOOOnm. 

7. The composition of any of the fmceding claims Iiaving an i^yparent viscosity, in centqx)ise» of 
from 5,000 to 200,000, prefoably fhmi 20,000 to ISO.MO, mm i»efmbly fiuro 25,000 to 100,000. 

8. The composition of any of the preceding c hums vrfiereui die total amount of all particulate 
material faitiie composhion, by weight of the composhion, is 10% or less, prefenbly 5% or less. 

9. The composition of any of die ]»fecedmg claims wfaorem the total amount of all pardcutate 
material m the composition, weight of die composition, is 3% or less. 

10. The composition of any of die |»recedmg claims whmin the particulate material present in the 
conq^osition consists essmtially of the pigmentary grade particulate material 

1 1 . The composition of any of die imcedmg claims, whmm die ccHnpositim is essentially free of 
organic sunscreens. 
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